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Design for Customer Satisfaction 


ATCHES are interesting things. Not just because of the way they keep time or because the 

mechanism is so small, but because they offer such contrasts. There are very plain and very 
good watches in which the designer has quite clearly aimed at perfection irrespective of expense. Only 
the best tools and equipment, the best materials, the finest workmanship and the best mechanism are 
good enough. Such a watch is made for its function; nothing else matters, and the price is decided when 
the cost is known. There is another kind of watch in which these factors are inverted. The price comes 
first and is a round number of shillings (the first watch may cost as many pounds). It is made to a 
price and when it is taken to pieces the material is seen to be commonplace, the mechanism simple, 
and the motion to have a rolling gait compared with the grace of the chronometer. This watch looks 
ordinary, but undoubtedly it is a masterpiece of production for minimum cost. There is a third kind 
of watch, and this time the attraction is aesthetic. It is primarily a piece of jewellery; it is the work of 
an artist and it exists for its appearance. It is so expensive that it absorbs the best quality movement 


without influencing the price in the least. 


These watches provide us with a differentiation of the complex of engineering design, but it is not 
easy to find many such clearly cut examples. We recollect once seeing a hub mechanism for an aero- 
plane propeller which we should unhesitatingly put in the first category; it was undoubtedly built for 
perfection of purpose without regard to anything else. Mr. F. Noblett gave some examples of the 
second in his paper “Design for Production” read before the Institution of British Agricultural 
Engineers last month. He was dealing with tractors and he gave some striking examples of how 
manufacturing costs could be very greatly reduced by quite simple changes in design. Hére, however, 
the category relates to certain parts and not to the whole machine. When we come to the third category 
we find nothing to compare with the jewelled watch. Not even the new aeroplanes. Some of them are 
beautiful, but their beauty is not designed: it arises out of the satisfaction of aerodynamic principles. 
Their manufacturing methods often employ the utmost economy; but the idea is to secure lightness 


with strength. Finally, they are not cheap, but to the operator they are a paying proposition. 


Apply this analysis to other engineering products and the result is a group of factors which can 
usefully be compared for compatibility. There are always circumstances where one factor is dominant 
and where one or another may not matter. On the other hand, there is always the possibility of finding 
unity in design, though it is not often found. When the most suitable materials are assembled in the 
easiest way in a structural form that has a beauty of its own then the price can be right and the 


customer happy. 
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Gas Turbines for the 


Navy 
Certain of the Royal Navy’s guided 
missile destroyers and _— general 


frigates of which H.M.S. Ashanti is 
one, are to have an advanced form 
of propulsion which will consist of a 
steam turbine together with a gas 
turbine. This combination of steam 
turbine and gas turbine will be 
arranged to enable the ships to 
utilize either form of propulsion 
separately or together. This means 
that ships so equipped will be ready 
to leave port at any time without 
first raising steam, by using the gas 
turbines which can be started up 
immediately from cold. Alternatively, 
when steaming at cruising speed with 
the steam turbines in commission, 
the speed can be increased by 
starting up the gas turbines and 
adding their power to the propeller 
shaft. In fact the power on the 
propeller shaft is doubled. Both 
steam turbine and gas turbine are 
geared to the same propeller shaft 
which arrangement, of course, 


involves the solution of a number of 


engineering problems. 

H.M.S. Ashanti, the general ser- 
vice frigate being built by Yarrow & 
Co. Limited at their Scotstoun Yard, 
and which was launched in March, 
is the first of the Navy’s ships to be 


equipped with this novel method of 


propulsion and the whole of the 
propulsion machinery, steam tur- 
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WELDING GAS TURBINE COMPONENTS. 
Flash-butt-welded rings in stainless steels, Nimonic 
alloys, titanium and aluminium alloys, for gas turbines 


and other applications are made by the Reynolds Tube 
Company Limited on this machine. It is thought to be 





* 


the largest flash-butt-welder in the country for this 
type of work. The special technique offers low metal 
loss in conversion and manufacturing economy— 
important items in dealing with expensive materials. 
The operational sequence includes an initial burn-off 
which saves any special preparation of the ends, a 
pre-heating period, flashing to raise temperature, and 
upset or forging 
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OIL OR GAS ENGINES.—The engine seen here 
having the valve gear fitted is one of four being made 
by The English Electric Company Limited for generat- 
ing power in Pakistan. The engines are of the dual type 
and will run on either diesel fuel or natural gas. Gas is 
piped from the Sui field in West Pakistan 





bines, gas turbines and gears, has 
been supplied by the Associated 
Electrical Industries Turbine-Genera- 
tor Division from Trafford Park 
Works. 

The first naval vessel with gas 
turbine propelling machinery was 
MGB 2009, which wes equipped with 
M-V gas turbines and this was the 
first gas turbine vessel to put to sea. 
Its gas turbine was basically an 
engine developed by Metropolitan- 
Vickers Electrical Company Limited, 
for aircraft and installed originally 
in the Gloster Meteor fighter. 

The MGB 2009 with its 2500 hp 
gas turbine proved so successful that 
larger gas turbines were ordered 
from Metropolitan-Vickers Electrical 
Company Limited, by the Admiralty 
and installed in H.M.S. torpedo 
boats Bold Pioneer and Bold Path- 
finder. These engines were designed 
to propel the vessels only at high 
speeds and each had a continuous 
rating of 4000 shp with a maximum 
declared power of 4500 shp although 
the design allowed for a maximum of 
4800 shp. Two gas turbines were 
installed in each vessel driving the 
propeller shaft through a single- 
helical side pinion reduction gear. 
Power for cruising and manceuvring 
was provided by diesel engines. 

A later step was the development 
for the Admiralty of a gas turbine 
with a higher rating for experi- 
mental purposes and one equipment 
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was also supplied to the Italian Navy 
for one of their coastal vessels, and a 
licence to build the gas turbines in 
Italy for Naval ships was granted to 
an Italian shipbuilder. In addition 
two gas turbine installations were 
supplied to the U.S. Navy. 


Lab in Two Weeks 


A temporary research laboratory 
which has recently been completed 
at the Birmingham works of Joseph 
Lucas Limited is a steel structure 
covering 10,000 sq ft. The remark- 
able thing about it is the short time 
in which it was erected. Work was 
started on March 2 by Coseley 
Buildings Limited, of Wolverhamp- 
ton, and the building was finished by 
March 16, the operation being the 
fastest in the ten year history of the 
Coseley company. 

The building incorporates offices, 
library, conference room, stores, 
workshop, car bay, welding bay and 
a soundproof room—a feature not 
normally regarded as obtainable in a 
prefabricated steel building. Overall 
dimensions are 200ft x SOft 
12 ft 6 in. to eaves. The framework is 
of steel latticed portal frames with 
gable steelwork at each end and the 
roof, both sides and gable ends down 
to five inches above the steelwork 
base plate level, is clad with asbestos 
cement sheets. The roof sheeting 
incorporates Coseley’s special curved 
sheets at apex and eaves. The full 
length stretches of patent glazing 
each 9ft 2in. deep consist of 
aluminium alloy glazing bars and 
fittings glazed with } in. wire woven 
rough cast glass flashed with 4 1b 
sheet lead to surrounding rocf 
cladding. 


High Density Material 
Such things as counterbalances for 
aircraft control surfaces, balances for 
flywheels, inertia members in 
accelerometers, and rotating inertia 
members—all these require weight 
in a limited space and, what is more, 
the heavy components often require 
to be made of material having 
adequate physical strength and 
which is also readily machinable. 

A newly developed material for 
purposes such as these is “Mallory 
1000”, which is now being made and 
marketed by Johnson Matthey & Co. 
Limited, 73-83 Hatton Gardens, 
London ECI. Mallory 1000 has a 
uniform structure, high strength and 
great density and may be subjected 
to all the normal machining and 
grinding processes. Because of its 
very high density it is also very 
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suitable for radiation shielding. It 
effectively absorbs X-rays and 
gamma rays and can also be used 
for the shielding of neutron-emit- 
ting fission by-products provided that 
the intensity of bombardment is 
relatively low, when only moderate 
activity is created in Mallory 1000. 


Mallory 1000 is composed of 
tungsten, nickel and copper and is 
made by a special powder metal- 
lurgy technique. Its specific gravity is 
16-96, hardness (V.P.N.) 235-290, 
ultimate tensile stress 50 tons per 
sq in., limit of proportionality ‘in 
tension 11 tons per sq. in., elongation 
2:5% on 2in., modulus of elasticity 
in tension 40 10° psi, ultimate 
stress in compression 73 tons per sq 
in., ultimate stress in torsion 48 tons 
per sq in., modulus of rigidity 
19-2 x 10* psi, Izod impact value 78, 
coefficient of thermal expansion 
5-4 x 10-* per degree C, thermal 
conductivity 0-225 cgs units, electrical 
conductivity 14% I.A.C.S. 


Air for Tunnel Project 


With a rated maximum capacity of 
28,610 cuft per min, free air 
delivery, at a pressure of 40 psi, for 
tunnel pressurization and 2720 cfm. 
F.A.D., at 125 psi, for the operation 
of power tools, the battery of 
electrically operated compressors 
installed by Charles Brand & Son 
Limited, at the site of Glasgow 
Corporation’s Clyde tunnel is one 
of the largest of its kind ever used for 
a compressed air tunnel. Dimensions 
of the tunnel include a length on 
plan of 740 yd, an internal diameter 
of 29 ft 6in., and a minimum depth 
below river bed of about 20 ft. There 
are also inshore approaches with a 
total length of some 1000 linear feet. 


The low pressure air is derived 
from an installation of four Con- 
solidated Pneumatic class F.E. 
balanced opposed compressors, three 
Alley MacLellan series 56 balanced 
opposed compressors and six Con- 
solidated Pneumatic type T.B. com- 
pressors, these all being single stage 
machines, whilst, for the operation 
of power tools, five Consolidated 
Pneumatic type T.C.B. two stage 
compressors are provided, all the 
units being water cooled. Ancillary 
equipment in the compressor house 
includes three 270 kW Lister Black- 
stone EVS6 vertical diesel driven 
alternator sets for the provision of 
standby power in the event of a 
failure in the electricity supply, a 
Lister 174 kW FR4 emergency light- 
ing set, and four 6in. centrifugal 
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GERMANIUM RECTIFIER.—Westinghouse Brake 
and Signal Company Limited have installed a 150 kW 
germanium rectifier for the Eastern Electricity Board, 
supplying 250-0-250 V, 300A to several machines at 
Advance Laundries Limited, Finchley. Westinghouse 
have many other germanium or silicon rectifiers in 
course of construction for this type of duty with outputs 
up to 500 kW, whilst equipments rated in megawatts 
are being built for electrolytic processes. The german- 
ium rectifier is now becoming established as extending 
the range offered by selenium, and competes with 
mercury arc in cost and performance, particularly for 
3-wire d.c. systems 


pumps to supply the cooling water, 
two of these being Sigmund GL6a 
20 bhp units and two being Sykes 
S.P.B. 6 in. 30 bhp units. 


Something New for 
Petrol 


A new plant, known as the Udex 
unit, now in operation at Stanlow 
refinery, near Chester, is for the 
production of an important aviation 
gasoline blending component and is 
the first of its kind in any Shell 
refinery. 


A special solvent mixture of 
di-ethylene glycol, di-propylene 
glycol and water is used. The feed- 
stock, which is a product of the 
Stanlow platformer, is extracted with 
this glycol mixture which preferenti- 
ally dissolves the aromatic com- 
ponents of the feedstock. The 
aromatic extract is distilled off from 
the solvent and used in aviation 
gasoline, whilst the insoluble non- 
aromatic portion, or raffinate, is 
used as an additional feedstock for 
other processes. 


Construction cost about £800,000 
and began at the end of 1957, and 
the unit has just completed a 
trouble-free acceptance trial. There 
are six columns of which the tallest 
is a 120-ft solvent stripper. The unit 
has a capacity of 1000 tons daily. It 
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was designed by Universal Oil 
Products Company of Des Plaines, 
Illinois, U.S.A. 


Private Lines 


With the telephone system in the new 
Glasgow factory of the Caterpillar 
Tractor Company Limited it will be 
possible on 150 of the 350 extensions 
to obtain local outside calls by 
dialling the initial number 9. These 
phones also have a “call hold” 
facility by which an_ incoming 
connexion is held while an enquiry 
to another extension is made on the 
same telephone instrument; a button 
is provided on the instrument for this 
purpose and it is pressed once before 
and after the internal enquiry, the 
operator being recalled by pressing 
the button twice. The other 200 
extensions are restricted to making 
internal calls without the aid of the 
operator, although any extension can 
be readily given full facilities at a 
later date. Trunk and toll calls are 
made by the operator. A_ small 
cordless switchboard has been 
installed at the factory security 
office to give night service. 

The exchange is the latest design of 
the P.A.B.X. No. 3 and has been 
supplied and installed by the private 
telephone division of Siemens Edison 
Swan Limited. 


Electronic FRED 


A comparatively simple figure read- 
ing device called FRED has been 
produced by E.M.I. Electronics 
Limited. It can read either optically 
or magnetically with the aid of 
specially prepared inks at speeds of 
many thousand characters a second. 
Both methods have widespread uses, 
but where documents to be read have 
to be passed through several hands 
and are likely to accumulate over- 
prints or defacements, the magnetic 
system has definite advantages. A 
special typeface that varies little in 
appearance from standard numerals, 
and is therefore easy to read has been 
designed to allow maximum toler- 
ances. The accuracy of size and 
shape is well within the capabilities 
of all the normal printing processes. 

As a computer input system the 
equipment offers great advantages. 
Much of the information which is 
now fed into computers by means of 
punched cards or perforated tape 
can be prepared “‘in clear” and read 
automatically into the computer. 
The logic of the circuits in the 
machine enable fifteen characters of 
which the Arabic numerals 0 to 9 will 
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normally be included with alternative 
options for using the other five. The 
figures 10 and 11 in a pence column 
of an accounts entry can be read as 
single digits, and a wide range of 
conventional symbols can also be 
provided. The characters are read 
by moving them smoothly past the 
reading head, there being no need to 
bring them to rest or centralize them. 


High Recovery 
Distillation Unit 

The second crude oil distillation unit 
now on stream at Shell Haven 
refinery in Essex on the Thames 
Estuary, cost, with tankage and 
ancillary equipment, approximately 
£64 million. It has a daily capacity of 
11,000 tons of Middle East crude oil 
and its operation approximately 
doubles Shell Haven’s distilling 
capacity to about 8 million tons per 
annum. 

The new unit has two special 
features. First, a high degree of heat 
recovery is employed so that fuel 
consumption in the operation of the 
unit will be some 30% lower than in 
previous designs. Second, a good 
recovery of light hydrocarbons is 
obtained by use of a large high speed 
centrifugal compressor which 
receives all the uncondensed streams 
and delivers them to the gas frac- 
tionating columns. The unit employs 
over forty centrifugal pumps, rang- 
ing from 5 to 450 hp, all electrically 
driven and Buxton certified for 
Group II gases. Most of the pumps 
are fitted with mechanical seals. The 
one furnace employed is the largest 
single unit of its kind on any of 
Shell’s U.K. refineries. 


Automatic Malting 
Plant 


A new fully automatic malting plant 
which has cost three-quarters of a 
million pounds has been built by 
Bass, at Shrobnall, near Burton-on- 
Trent. The maltster has finger tip 
control over the whole process and 
hygiene is ensured by complete 
mechanical handling, the grain not 
being touched by hand throughout 
the whole process. The traditional 
men with shovels for turning the 
grain are replaced in the new plant 
by large box drums each 47 ft long 
by 12 ft dia, which revolves slowly 
once in 20 minutes, under electric 
power, and_ specially designed 
machines which turn the malt as it is 
being dried in the kiln. The malt 
spends nine days in the drums. The 
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plant was built by Robert Boby 
Limited, and erection was supervised 
by Lord Gretton, who has had the 
main control deck laid out in the 
style of a ship’s bridge. 


Giant Swamp Tractor 

Another amphibious crawler tractor 
known as the Albion-Cuthbertson 
“Water Buffalo” has been made by 
Albion Motors Limited for The 
Shell-BP Petroleum Development 
Company of Nigeria Limited, who 
will use it for transporting heavy 
drilling equipment and materials 
into the heart of the Niger Delta 
swamp lands in their search for oil. 

The ‘Water Buffalo” has two 
amphibious slipes, or trailers, one a 
28-tonner, the other a 10-tonner. It 
will haul the 10-ton slipe laden with 
smaller equipment, tools, and reels 
of cable, which will be run-out to 
form a ropeway across the swamps 
to help the tractor negotiate the 
worst surfaces when hauling the 
larger slipe laden with 28 tons of 
machinery. 

A powerful capstan winch, moun- 
ted on the front of the deck of the 
machine, will pick up the cable and 
haul the amphibious train over the 
most difficult stretches. The speed 
of the vehicle’s tracks is always 
synchronized with that of the winch, 
giving maximum tractive effort. The 
flat top deck of the vehicle will also 
be equipped at the front with a 
bulldozer blade operated hydrauli- 
cally, an A-frame at the rear for use 
as a crane and an oilfield-type winch 
with a line pull of 70,000 Ib. 

An unusual feature of this equip- 
ment is an all-welded watertight 
compartment or chassis enclosing 
everything except the special tank- 
type undercarriage, which carries a 
revolutionary semi - rubber track 
capable of flexing freely in every 
direction. Its smooth underbelly also 
provides an excellent skid surface 
should the tractor be winching itself 
out of trouble. 

The tractor is also fitted with an 
extension to the body sides to make 
it amphibious, for use in deep 
water. This extension is_ readily 
removable when it is not required, 
like the one described in “‘Log Sheet” 
of October last. 


Perkins’s Future 

Massey-Ferguson Limited who have 
purchased the diesel engine business 
of F. Perkins Limited, are the 
largest sellers of tractors and com- 
bines in the world, yet until they 
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acquired the Perkins plant they did 
not make a single engine. This year 
they are buying some _ 160,000 
engines built by other suppliers, but 
it is their stated intention to transfer 
nearly all their engine requirements 
to the Perkins company. Perkins at 
present make some 75,000 diesels a 
year. 

The Perkins business was founded 
26 years ago by Mr. Frank Perkins in 
a single room with three employees, 
and with the original aim of making 
the best high speed small diesels. He 
has been outstandingly successful in 
every way, and not least in relations 
with his workpeople. 


Research Laboratory 

The new research laboratory now 
being constructed by J. Jarvis & 
Company at Cambridge for the 
Cambridge Instrument Company 
Limited, has been designed by 
Edward D. Mills and Partners who 
designed the British Industries 
Pavilion at the Brussels Exhibition. 
The top floor with generous roof 
lighting will be the design and 
drawing office, and the three floors 
below will be fitted with the latest 
equipment for instrument work 
involving physics, chemistry, elec- 
tronics and precision mechanical 
engineering. 


Glass Curving Furnace 

A large furnace capable of producing 
one glass of the most modern type of 
laminated wrap-round windscreens 
every six minutes has been installed 
at a cost of over £25,000 in the 
principal factory of the Triplex 
Safety Glass Company Limited at 
King’s Norton, Birmingham, under 
the supervision of Mr. H. W. Baker, 
engineering director of the Triplex 
group. The furnace has _ been 
designed and constructed entirely by 
members of the Triplex group of 
companies, including Charles S. W. 
Grigg Limited, of Hounslow, engin- 
eering designers, and the two engin- 
eering companies of the group, 
Weldall & Assembly Limited of 
Stourbridge, and Stern & Bell 
Limited of Birmingham. Four more 
similar furnaces are now being 
erected at King’s Norton, all for 
production of laminated safety-glass 
windscreens and _ backlights for 
which, particularly in the export 
market, there is a greatly increased 
demand. 

A feature of the new intermittent 
laminated curving furnace is that it 
embodies adjustable roof heaters, 
overhead electrical elements that can 
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be rearranged by the operator con- 
trolling the furnace by means of 
push-button control while the 
glasses are undergoing the curving 
process. 


The furnace proper consists of 
three stages—a preheating section, 
the bending section, where the 
glasses are sharply curved according 
to the contemporary fashion for 
motor-car windscreens, and a cooling 
section—in addition to which there 
is an open section where the carriages 
are unloaded and reloaded. Tempera- 
ture in the hottest zone of the 
furnace is over 600° C. 

The furnace is capable of handling 
glasses up to 7 ft long and is therefore 
able to produce large one-piece 
windscreens for commercial vehicles. 
It is controlled from a console in one 
section of which coloured lights 
record progress of the production 
cycle from the raising of the furnace 
door to admit the raw glass on its 
carriage from the loading trans- 
veyor, to the completion of the 
cycle when the finished glass emerges 
from the cooling tunnel. Nine glasses 
are inside the furnace at any one 
time, the remaining two carriages 
being respectively unloaded, reloaded 
and awaiting entry into the furnace. 


Outsize 
Plastic Mouldings 


A moulding in a_ thermoplastic 
weighing 12lb is comparatively 
large, and it is of a size which has 
only become available very recently 
in the U.K. It is made possible by a 
new injection moulding machine 
which has been installed in the 
Southend factory of Ekco Plastics 
Limited. It was made by R. H. 
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A view of the new furnace for producing Triplex 

curved laminated windscreens and of the console from 

which the furnace is controlled. Ten curved wind- 
screens per hour are produced by the equipment 


Windsor Limited of Surbiton, and 
its first job is making complete inner 
linings in polystyrene for the new 
3 cu ft Frigidaire refrigerator. The 
great advantage of the large moulding 
is that what was previously an 
assembly of components can _ be 
made all in one piece without the 
limitations of joints and with all 
holes, fixings, etc. accurately placed 
in relation to each other. 


New Mobil Terminal 
The new ocean-fed terminal being 
built by Mobil Oil Company 
Limited at Ellesmere Port on the 
Manchester Ship Canal, costing over 
£1,000,000, will, when completed in 
the autumn, provide facilities for the 
storage and distribution of a full 
range of petroleum products. Ocean- 
going tankers and coastal vessels 
from Mobil’s Coryton Refinery will 
enter the oil dock at the entrance to 
the canal and _ discharge their 
cargoes from there by pipeline over 
the 24 miles to the new terminal. 
The purpose is to offer a more 
efficient delivery service of petrol, 
diesel and gas oils, and to permit 
for the first time the distribution and 
sale of Mobil fuel oils in the North 
West. The storage capacity will 
exceed 23 million gallons. 


Money for Research 


This year sees the commencement of 


a five-year period in which expen- 
diture on research by the Department 
of Scientific and Industrial Research 
will be £61 million, compared with 
£36 million for the department’s 
first quinquennium which ends on 
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March 31 of this year. Increased 
grants to universities and research 
associations and _ post-graduate 
students and more buildings and 
equipment for D.S.I.R. laboratories 
will absorb much of the money but 
some is to be spent also on en- 
suring that the results of scientific 


research are made known and 
applied. 

Business Safeguard 

Like anyone else in _ business, 


engineers are concerned to protect 
their records, and there is nothing 
more disruptive than to lose im- 
portant books and papers by fire. 
Just what modern equipment can 
do to avoid the loss of business 
records is well illustrated by a 
report in Remington Rand News of 
what happened after a fire at 
Norwich. It looked as though every- 
thing had been lost but when a 
Remington Rand ‘“Safetifile’’ was 
unearthed and opened it was found 
that the contents were unharmed. 
This was important for among them 
were the sales and purchase ledgers. 


Rocket Furnace 

Some idea of the size of rockets in 
the near future might be guessed 
from the dimensions of a furnace to 
be built in the United States for heat 
treating and brazing missile com- 
ponents. It is intended to deal with 
fuel tanks and other components 
up to 9 ft dia and 30 ft long. The 
furnace itself, which will be in a new 
research building of the Solar 
Aircraft Company, San _ Diego, 
California, will be 31 ft deep and 
15 ft dia and will be capable of a 
temperature of 1950° F. The power 
consumption will be 1000 kW. 
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Fig. 1.—Casting a platinum ngot from high-frequency induction melting furnace 


Fig. 2.—A 2:9 metre dia rhodium-platinum gauze under inspection in the Johnson 
Matthey catalyst shop 


Industrial and Engineering Uses of 
the Platinum Metals 


The noble metals belonging to the platinum group, although expensive 

in first cost, are employed extensively in many industries since their 

high melting point and resistance to corrosion at all temperatures 

enable them to be used for purposes where it would be impracticable 

to use other materials. In addition, certain special properties make 

them particularly suitable as catalysts in petroleum refining and other 
chemical processes 


By A. R. MYHILL, F.R.I.C. 


HE metals in the platinum group comprise the six 

elements platinum, palladium, iridium, rhodium, 
osmium and ruthenium. In nature they occur associated 
with one another in the free metallic state in gravels and 
sands, from which they may be recovered by washing 
away the lighter material in the manner used for the 
recovery of alluvial gold. In addition to this source, a 
very large proportion of the world’s platinum is now 
being obtained from platinum-bearing copper-nickel 
ores found in Canada and South Africa. 

It is convenient to divide the platinum metals into two 
groups, the light (or ruthenium) group, and the heavy 
(or osmium) group. The two groups may be arranged 
as shown in Table I, in which they are shown horizon- 
tally in ascending order of atomic weight, and in descend- 
ing order of melting point. Each group consists of three 
metals which may be arranged vertically in pairs, one 
metal of each pair being in one group, and the other in 
the other group. The members of each pair have certain 
characteristics in common, while all six metals resemble 
one another in many respects. 

Although the metals of the ruthenium group are 

Table I—GROUPING OF THE PLATINUM METALS 


Ruthenium Rhodium Palladium 


Metal (Ru) (Rh) (Pd) 

Light group, atomic weight 101-7 102-9 106-7 

a specific gravity 12-2 12:4 11-9 
melting point, “C 2400 1960 1552 

Osmiun Iridium Platinum 

(Os) (Ir) (Pt) 

Heavy group, atomic weight 190-2 193-1 195-2 

oe specific gravity 22:4 22-4 21°4 
melting point, °C 2700 2442 1769 
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classified as light, the term is only comparative since 
they are all heavier than the base metals usually em- 
ployed for normal structural purposes. As an example, 
palladium, the lightest of the platinum metals, is heavier 
than lead, while the metals of the osmium group are 
heavier than gold. 

All are very costly, not just because of their scarcity, 
but also on account of the special difficulties associated 
with their purification and fabrication into commercial 
forms. 

Properties of the platinum metals 

Table II summarizes the most important mechanical 
and physical properties of the platinum metals (specific 
gravities and melting points are given in Table 1). 
Working and fabrication for industrial use 

The principal special uses of the platinum metals are 
related to their high melting points, resistance to chemical 
attack, electrical properties, and catalytic applications. 
Of all the platinum metals, platinum itself is by far the 
most widely used. The other members of the group are 
mainly used in the form of alloys, usually with platinum, 
but often also with gold or base metals. 

Small quantities of alloying metals often have a 
considerable influence on the characteristics of platinum, 
and for this reason the metal is marketed in various 
grades. One of the leading refineries produces three 
principal grades of platinum, known as Grade C, pure 
platinum, and thermopure platinum. 

Grade C is the normal commercial product used in 
electrical apparatus. It is an alloyed platinum containing 
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Fig. 3.—Pouring molten optical glass from a 12 litre platinum crucible at the 

Birmingham works of Chance Brothers Limited 
0-5% of another noble metal in order to increase its 
hardness and improve its mechanical properties in 
applications where resistance to wear is essential. Its 
ultimate tensile strength when annealed is 14 tons/sq in. 
as compared with 9-11 tons for pure platinum, and its 
Vickers hardness is 65 as compared with 40-45 for the 
pure metal. 

Platinum can be melted by means of an oxy-hydrogen 
flame through the medium of a blow-pipe having a nozzle 
of iridium-platinum alloy, but this method has been 
replaced in commercial practice by the high-frequency 
induction furnace in which very high temperatures are 
rapidly attained. Special refractories are required in the 
construction of these furnaces and zirconia or thoria 
materials are often used. 

Platinum ingots are first forged hot and then hot- 
rolled until a considerable reduction in section has 
taken place, after which they are rolled or drawn cold 
to the finished sizes. 

The metal is ductile in the pure state and may readily 
be reduced to foil or thin wire of diameter as low as 
0-0005 in. by drawing. Much finer wire, of diameter 
0:00003 in., is produced by Wollaston’s method of 
casting silver round small diameter platinum rod, 
placed centrally in a cylindrical mould, and afterwards 
reducing the composite ingot to wire and dissolving the 
outer layer of silver in nitric acid. 

Sheet metal may be spun into a variety of shapes, and 
seamless tubing of very small thickness is made by draw- 
ing from discs. Such tubing is often used as a protective 
covering for base metal electrodes used in the manu- 
facture of chemicals by electrolysis. 

Palladium is melted and worked by methods similar 
to those used for platinum, but, owing to its special 
property of absorbing gas (notably hydrogen) precau- 
tions have to be taken to avoid access to gases. When 
annealed in air, surface oxidation occurs, imparting a 
bluish coloration to the metal. Such oxidation may be 
avoided by annealing and cooling in an atmosphere of 
nitrogen. 

Table II. 


Property 


Thermal conductivity, C.G.S. units 
Coefficient of linear expansion (0 
Specific heat, cal/gram/°C at 20°C 
Temperature coefficient of resistance (0 
Resistivity, microhms per cm cube at 20 
Vickers hardness (annealed) 

. (electro-deposited) 


100°C) per °C 


100°C) per °C 
C 
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Fig. 4.—Ammonia burners with rhodium-platinum gauzes in a nitric acid plant in 
olland 


Iridium and rhodium may be melted and cast in the 
same way as platinum and palladium, but much higher 
temperatures are needed. These metals are difficult to 
work and fabrication is only possible in the initial stages 
of reduction by forging at very high temperatures. As 
reduction continues, rhodium becomes more amenable 
to manipulation and the temperature may be progressively 
reduced in the working stages. In this way it is possible to 
produce thin sheet metal, and wire down to 0-004 in. dia. 
Iridium is more difficult to work but the manufacture of 
sheet to accurate thickness limits is carried out by 
rolling. Iridium wire is generally made in short lengths 
by careful hand forging, but the possibilities of making it 
by drawing are under investigation. 

Ruthenium and osmium present even greater diffi- 
culties and have probably never been satisfactorily 
fabricated. A major difficulty exists in the crystal struc- 
ture of these two metals as compared with others of the 
platinum group, which makes working very difficult. 
In addition, there are special problems connected with 
melting and casting. The only successful means are by 
the use of an arc furnace operating at 3000°C or above, 
using water-cooled electrodes and hearth. 

Osmium and ruthenium form highly volatile oxides 
which are poisonous and special precautions have to be 
taken to avoid inhalation. 


Industrial applications 

Industries in which the platinum metals find wide 
application include electrical engineering and electronics, 
scientific apparatus and laboratory equipment, glass 
manufacture, steel production, chemical engineering, 
catalysis in oil refining, acid manufacture and gas pro- 
duction, and jewellery manufacture. 


Electrical engineering and electronics 

The principal applications of the platinum metals in 
electrical work are (a) contacts, (b) windings, and (c) 
fuses. 
THE PLATINUM METALS 


Light Group Heavy Group 
Ru Rh Pd Os Ir Pt 
0-21 0-17 0-14 0-17 
0-0000096 0-0000085 0-000012 0:0000066 0-0000068 0-0000089 
0-061 0-059 0-058 0-031 0-032 0-032 
0:0046 0-0038 0-0042 0-0039 0-0039 
10-0 49 10-7 9°5 5-3 10-6 
220 (cast) 100 40 350 220 50 
800 ~ 
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Contacts.—Platinum is one of the most widely used 
materials for contacts where complete reliability of 
operation is a foremost consideration. Its freedom from 
surface film formation and resistance to damage by 
sparking or arcing make it an ideal metal for contacts 
designed to operate rapidly with light pressures such as 
are used in relays and signalling devices carrying small 
currents. Although relay contacts used in telephone 
systems are mostly of silver, those designed for use in 
damp or corrosive atmospheres or for long and con- 
tinuous service are made from platinum for currents up 
to 1 amp. For severe electrical or mechanical conditions, 
a hard platinum alloy (25% Ir, 75% Pt) is employed to 
obtain greater resistance to wear. 

An interesting application of platinum contacts is in 
vehicle-operated road signal systems in which traffic 
passing over a rubber mat set in the roadway gives rise 
to an increase in pneumatic pressure which operates the 
contacts of the signal-light circuit. Several thousands 
of these installations have iridium-platinum contacts. At 
a busy centre such contacts are expected to last for ten 
years or some fifty million operations. 

Where conditions are not so exacting as to render 
platinum contacts essential, palladium may be employed 
as a less costly substitute. This is generally used for com- 
paratively light duty since any local surface overheating 
due to arcing may cause some increase in contact resis- 
tance. A 40/60 copper/palladium alloy is often used in 
this connection, being employed in the Carpenter 
sensitive high-speed telegraph relay which operates from 
twenty to several hundred times per second with a 
loading of about 50 milliamps at 80 volts. Sliding or 
rubbing contacts employed in potentiometers and vari- 
able resistances also use this alloy. 

A special application of sliding contacts is in audio- 
frequency and radio-frequency circuits where variations 
in contact resistance could produce unwanted signals 
through partial rectification, or might lead to noise in 
audio-frequency apparatus. Rhodium in plated form is 
particularly suited to this type of work, although it 
has been found preferable in certain cases to use a 
gold/copper (or gold-silver) alloy as one of the sliding 
members since two rhodium-plated surfaces rubbing 
against each other wear away rather rapidly. 

Windings for electrical furnaces.—Platinum alloys are 
particularly suitable for the construction of electric 
resistance heating elements for furnaces with working 
temperatures in the range 1200 to 1800°C. Such furnaces 
are often used for routine laboratory work as, for 
example, in the estimation of carbon and sulphur in 
steel, as well as in research apparatus in which accurately 
controlled high temperatures are employed. Platinum 
and rhodium (melting points 1769°C and 1960°C 
respectively) have been used in the pure state, but 
neither is entirely suitable. Rhodium is too brittle and 
platinum has a comparatively low melting point and has 
insufficient hot strength. Alloys of rhodium and platinum, 
in particular the 10% Rh/90% Pt and 40% Rh/60% Pt. 
alloys have been found satisfactory. Their high tem- 
perature coefficients of resistance make the starting 
currents very large in relation to the loading when hot. 

Fuses.—Platinum is employed for low-rating fuses, a 
very fine wire being used. Any reduction in thickness, 
or variation from specified composition of such wire 
would have a major effect on fuse-rating. 

A particular application is for limiting the temperature 
of electric furnaces where it is essential to protect the 
contents from overheating. The very narrow melting 
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point range of the gold-palladium alloys makes then 
specially suitable for this purpose. 


Scientific instruments and laboratory equipment 

In addition to the use of platinum resistance furnaces 
in laboratory work, the platinum metals have wide 
applications in the construction of scientific instruments. 
The employment of a metal which is resistance to 
oxidation and corrosion and which will withstand high 
temperatures has obvious advantages. 

In the gravimetric analysis of minerals and other 
substances, platinum crucibles are an absolute necessity 
for carrying out fusions and incinerations of substances 
which have to be protected from attack or absorption 
by the containing vessel. 

Probably the most widely known application of 
platinum and its associate metals in instrument practice 
is the platinum/rhodium-platinum thermocouple for 
measuring temperatures, and for actuating relays and 
other mechanisms for control purposes. The accuracy 
and reproducibility of a thermocouple is dependent on 
the degree of purity of each of its limbs, and the metals 
of the platinum group can be prepared in an exceptional 
state of high purity. Their high melting points enable 
them to be used in the measurement and control of very 
high temperatures. Choosing the best thermocouple 
combination involves consideration of the lowest 
melting point component, the e.m.f. developed at the 
temperatures being measured, and the degree of ductility 
and ease of fabrication of both of the wires. 

The Pt/Rh-Pt couple, in which the alloy contains 10% 
of rhodium, is still largely in use, but the 13% alloy is 
now becoming even more widely used in the U.K. on 
account of its higher e.m.f.-temperature relationship. 
These two types are used in the quick immersion method 
for determining the temperature of liquid steel, which 
may reach 1700°C. For continuous exposure to high 
temperatures, 1400°C should be regarded as a maximum, 
although no serious harm is done by occasional peaks 
up to 1600°C. 

There is an increasing demand for a couple which can 
be used in industry for the measurement of temperatures 
higher than heretofore, using the instrument as a per- 
manent fixture in the furnace. In this connection, the 
couple does not consist of one platinum wire and one 
alloy wire, but is constructed with two alloy wires 
containing different proportions of the metals. Two 
types are in standard production: (a) 5% Rh-Pt/20% 
Rh-Pt, and (6) 20% Rh-Pt/40% Rh-Pt. Although these 
combinations have considerably lower e.m.f.-tempera- 
ture relationships than the Pt/Pt-Rh couples, they are 
much more serviceable for continuous use at high 
temperatures. The 20% Rh-Pt/40% Rh-Pt couple, for 
instance, can be used continuously at temperatures up to 
1800°C. The 5% Rh-Pt/20% Rh-Pt couple is finding 
increasing use in measuring temperatures of open-hearth 


furnace roofs, and in the manufacture and testing of 


refractories!. 


Glass manufacture 
Where special glass is made for optical purposes, 


e.g. lenses and prisms, it is essential to avoid contact of 


the material with any substance which would tend to 
colour the product or produce localized variations in 
refractive index. For this reason, platinum crucibles are 
employed since it is the only metal which will not con- 
taminate glass and which has sufficient mechanical! 
strength at the working temperature of about 1400°C 


MECHANICAL WORLD, May, 1959 











~ ~~ tr x i 


rr — = 


F 














the crucible from which the metal is poured consists of 

n outer support made of refractory material (often 
irconia or thoria) containing a relatively thin inner 
latinum vessel with the rim and lip reinforced with 
hicker metal. 

The use of rhodium-platinum alloys has now been 
extended to apparatus for handling the flow of molten 
vlass, such as the hearths of furnaces and orifices of 
glass-making equipment, which were hitherto constructed 
of refractories which rapidly became eroded by the 
glass stream. Bushings employed in glass fibre pro- 
duction are also made of rhodium-platinum. 


Optical properties of rhodium 

Rhodium has a high optical reflectivity which, together 
with its complete resistance to corrosion, gives a constant 
reflective index. Its resistance to heat and the extremely 
hard nature of the metal when electrically deposited 
on other metals makes it the ideal material for special 





Fig. 5.—Rhodium reflecting surfaces require no polishing after deposition, emerging 
with the degree of polish imparted to the underlying material 


optical reflectors such as are used in scientific instruments, 
optical projectors and high candle-power lamps. Its 
index of reflection averages about 85% for normal 
incidence over the visual and infra-red spectra. Although 
this is somewhat lower than for freshly polished silver, 
the latter metal loses its polish after exposure for a short 
time in normal atmospheres and its reflectivity then falls 
below that of rhodium. It is usual to make reflectors of a 
base metal such as copper, nickel, iron, etc., or their 
alloys, coated with electrically deposited silver, which is 
then highly polished. A thin deposit of rhodium is then 
plated on to the silver. A thickness of rhodium of 
0-000015 in. is generally adequate, and no polishing is 
necessary, the rhodium surface having the degree of 
polish given to the underlying material. Where operation 
at high temperatures is involved, such as with infra-red 
reflectors or arc projectors, a nickel deposit is used as an 
undercoat instead of silver. 


Platinum alloy permanent magnets 

Permanent magnets which do not contain iron are in 
fairly common use, but it is not generally known that 
alloys of platinum with cobalt, suitably heat-treated, 
can be used as permanent magnets for many industrial 
purposes. The 23-77/Co-Pt alloy, which contains equal 
numbers of atoms of each element, is one of the most 
powerful permanent magnet materials known. Unlike 
most base-metal magnetic alloys, which are relatively 
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Fig. 6.—The heart of a Platforming unit. The catalyst is contained in the four squat 
vessels in the foreground, the heater is on the left of the photograph 


brittle, this alloy is workable before heat treatment and 
can be rolled, drawn, or machined without difficulty. 
It therefore lends itself to the manufacture of magnets of 
complicated shape or very small size. A recent application 
is in the construction of the Hamilton electric wrist 
watch which was introduced in January 1957, and is 
said to run for a year without attention, energized by a 
miniature dry cell and keeping time to an accuracy of 
99-995 %. 

The alloy after heat treatment has a remanence of 
about 6,400 gauss, a coercive force of 4,800 oersteds, 
and a BH (max) of 9-2 10° gauss-oersteds. It is mag- 
netically isotropic, i.e. its magnetic properties are similar 
in all planes. It can be used at service temperatures up 
to 100°C provided the magnet is stabilized after mag- 
netization by heating to this temperature for a short 
period. It is available in the form of finished unmag- 
netized parts, heat-treated and ready for magnetization. 
Also available are untreated rod or wire in sizes down to 
0-008 in. dia and strip down to 0-004 in. thickness. Such 
material after fabrication requires heat treatment before 
magnetization. 


Platinum metals in the chemical industries 

For constructional purposes, platinum and other 
members of the group are obviously restricted by first 
cost. The metals are employed as sheaths and linings to 
protect base-metal constructional members which have 
to function in corrosive atmospheres or liquids- 

Bursting discs are often employed in chemical works 
as safety devices which rupture when the pressure in a 
closed system reaches a dangerous level. Where the 
atmosphere is corrosive, platinum or palladium discs 
have been found to be very satisfactory on account of 
their chemical resistance. 


Uses as catalysts 

All the platinum metals in suitably prepared forms can 
be made to function as catalysts, but so far their use in 
this way has been confined mainly to platinum and 
palladium. An alloy of rhodium and platinum is now 
being used in the form of fine gauze for ammonia oxida- 
tion and for the synthesis of hydrocyanic acid. In other 
chemical reactions which take place in the gaseous 
phase, the gases pass over the surface of a carrier upon 
which the catalyst metal is deposited (generally through 
the agency of chemical decomposition of its salts). 
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The particular supporting material used as a carrier may 
be of a chemically inert nature, or may be a surface- 
active substance such as activated carbon. Suitable 
supporting materials include asbestos, silica gel, alumina, 
quartz, and many other substances. 

For liquid-phase reactions, the metal is often used 
deposited on charcoal. 


Contact-process sulphuric acid plants 

The basic processes of sulphuric acid manufacture 
are the combustion of sulphur to form sulphur dioxide, 
oxidation of the sulphur dioxide to form sulphur tri- 
oxide, and absorption of the trioxide in water to form 
the acid. In the contact process, oxidation of sulphur is 
carried out by passing the SO>/air mixture over a catalyst. 
In many modern plants the catalyst consists of vanadium 
pentoxide, but there are also many plants at work which 
employ platinum. The earlier platinum catalyst plants 
used the metal deposited on fibrous asbestos, but more 
recently silica or silica-alumina has been used as the 
carrier. 


Manufacture of nitric acid 

During the past forty years nitric acid has been made 
by the catalytic oxidation of ammonia. A very short 
contact time and a relatively high reaction temperature 
are necessary for efficient oxidation, and a catalyst of 
woven platinum gauze, mounted transversely in the 
stream of pre-heated ammonia and air, is used for the 
purpose?. To obtain high operational and thermal 
efficiency, large diameter burners containing gauzes of 
2-3 metre dia are used. In order to obtain mechanical 
strength at the high temperatures employed, the platinum 
is alloyed with 3-5 % of rhodium. 

Fig. 2 shows a 2:9 metre dia rhodium-platinum gauze 
constructed from 5% Rh-Pt wire, having a diameter of 
0-003 in. Fig. 4 shows such burners at work in a Dutch 
chemical factory. The gauze is supported by a coarse 
Nichrome gauze. The noble metal gauze is maintained 
in good condition by occasional pickling in hydrochloric 
acid. 


Catalytic combustion 

Catalytic combusion of dilute mixtures of inflammable 
gas or vapour with air, in proportions below the lower 
explosive limit, is carried out with two objects in view: 
heat recovery from waste gas emanating from various 
industrial processes (as for example from drying ovens 
and enamel baking chambers where small amounts of 
vapours from organic solvents are evolved) and also 
the elimination of noxious or objectionable substances 
which might pollute the air of workshops, etc. In such 
cases, platinum catalysts are used in the form of deposits 
on refractory material, or on heat-resisting metal foil. 
It is necessary to start the combustion by external pre- 
heating, but once the action has started, combustion 
temperatures are maintained by the oxidation reaction 
and the external heating source is then cut off. 


Catalytic reforming in the petroleum industry 

Within the past decade many important processes 
of great commercial importance have been introduced 
into the petroleum refining industry. These processes, 
known as platinum reforming or platforming are used 
to bring about chemical reactions in which certain 
groups of hydrocarbons are caused to undergo molecular 
rearrangements to form other types. A practical example 
of this technique now widely used is the manufacture of 
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high-octane motor spirit from low-grade naphthas by 
passing the vapour over a platinum-containing catalys 
under regulated conditions of temperature and pressure 
These processes employ a bulky catalyst, often with an 


alumina base, 
platinum. 

In conclusion, the writer wishes to thank Johnson 
Matthey and Company Limited, London, for supplying 
some of the information used in the preparation of this 
article. 


containing about 0-5% of deposited 
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P.T.F.E. Dispersions for 


Sinterless Surface Coatings 
Recent developments in the technique of dry film 
lubrication and surface coating are announced by 
Acheson Colloids Limited, 70 Hill Street, Richmond, 
Surrey, who are marketing a new range of resin-bonded 
dispersions of P.T.F.E. under the trade mark Emralon. 

Hitherto a major disadvantage of P.T.F.E., is the need 
for a very high sintering temperature (approximately 
400° C), before it will coalesce and form a film capable of 
adhering to a surface and for this reason it is not easily 
applied to plastics, rubber, wood or certain metals likely 
to be affected by the high sintering temperatures. 

The important advantages claimed for Emralon 
dispersions over pure P.T.F.E. films are its application to 
sensitive surfaces without any heat, the much improved 
adhesion obtainable, and its increased resistance to wear 
and corrosion. Applications include packaging, textile 
and food machinery, office equipment, automotive frame 
and engine parts, scientific instruments, conveyors, and 
roll surfaces. 

At present two dispersions in the Emralon range are 
available, Emralon 810, employing a phenolic binder, is 
applied by air spray and requires curing for one hour only 
at 150°C. The green coatings produced are tough, 
flexible, adhesive, non-soiling, corrosion resistant, with a 
friction coefficient of 0-05 to 0-07. Emralon 820, which 
can be applied by spraying or dipping, contains a 
thermoplastic binder and needs no heat curing. Thus it 
is ideal for application to surfaces which are too sensitive 
even for the low curing temperature or for use where 
baking is impracticable. The turquoise coating will 
harden in air at room temperature in two hours. 


Swart Tipping Truck 

A new tipping truck has been introduced by Powell & 
Co., for the collection and disposal of swarf, clinker, 
waste, etc. The body is made of 4 in. steel plate through- 
out, making it unusually rigid and robust. The truck is 
easily handled even in confined spaces and is specially 
shaped so that it will roll over quickly and easily to dump 
the contents. It holds approximately 12 cu ft and is of con- 
venient overall size, 334 in. high, 40 in. long, 30 in. wide. It 
is easily manceuvrable, having two main wheels and a rea: 
swivel castor. This castor has an extra long stem, rein- 
forced against the heavy treatment usually given to trucks 
of this sort. The standard model is fitted with 8 in. dia 
rubber tyred wheels or cast iron wheels. 


MECHANICAL WORLD, May, 1959 




















The Department of Scientific and Industrial Research has 
started to collect Chinese scientific literature and has about 
150 Chinese periodicals on regular order. It is thought that 
the scientific output of China may be growing rapidly. 
News item 





Meehanieal Technology in China 


Inevitably in the near future we shall have to take serious account of the 
progress of technology in China, as we are now having to take account 
of technical progress in the U.S.S.R. In the following lines the author 
attempts to give a brief summary of some of the more important 
research and development work in engineering being done in the Far 
East. The difficulties of translation may at times result in a dubious 
interpretation here and there, but it is hoped the meaning will be clear 


By ERIC N. SIMONS 


HE workability and heat-treatment of a 13% 

chromium steel designed for steam turbine blades 
have been studied, and the best method of drop forging 
them for this purpose. It has been found that the most 
satisfactory quenching temperature for this steel lies 
between 1000° and 1050° C. After being quenched in 
still air and tempered at temperatures above 650° for 
2 hr good mechanical properties were obtained, while 
after being tempered at temperatures between 500° and 
650° C, lower impact values resulted. The material 
proved quite suitable for drop-forged steam turbine 
blades with good flow-line arrangement. 


Another branch to which the Chinese are turning 
their attention is the surface defects of drawn copper 
wire. Spalling has been experienced and it has been 
found that correct design of dies, smooth polishing of 
the die, good quality lubricant and a reasonable rate of 
reduction give a fairly uniform deformation with a 
better surface and minimum work-hardening so that 
spalling is much reduced. Spalling occurs along the 
edges of longitudinal grooves which arise from pro- 
minent surface defects in the rods from which the wire 
is drawn. The effect was reproduced artificially by 
milling grooves of various sections along the rods 
before drawing. The shallower grooves became smaller 
and shallower during drawing and finally vanished. All 
surface defects can be eliminated ultimately by a high 
reduction rate. Surface defects in circular wires rolled 
into flat wires are more likely to cause spalling because 
of the intensive deformation, which exposes the hidden 
flaws. Wires with higher rates of cross-sectional area 
reduction show marked preferred orientations, which 
accentuate the formation of surface defects. 


In internal combustion engines, the cams operating 
the inlet and exhaust valves have profiles usually com- 
posed of circular arcs of different radii. The Chinese have 
introduced what they describe as a new method for 
modifying the cam design to make the arcs properly 
tangential, thus preventing serious impact at the moment 
when the follower is in contact with the cam profile at 
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the point of inflection of any two arcs, and when the 
machine running speed is high. It is stated that after the 
design of the circular cam has been modified in this way, 
the cam angles subtended by the arcs may be kept 
unchanged, which is preferable in practice. The radii 
of the arcs are changed slightly after modification of the 
design, but this is believed to present no serious diffi- 
culties in practice. 


A search has been made in China for substitutes for 
phenol-formaldehyde resin used in the shell moulding 
process. Experiments have been carried out with phenol 
““fraction’’-furfural resin, already used in the plastics 
industries. Experimental results have shown that this 
type of resin (“fraction here may mean “alcohol’’) can 
be used as a substitute for phenol-formaldehyde resin 
under certain controlled conditions. Grey iron castings 
poured with the phenol-furfural resin shell moulds are 
said to have the same surface fintshes as those obtained 
from phenol-formaldehyde resin and to show greater 
economy. As improved methods of shell-making tech- 
niques, such as pre-coated sand, etc., are used, so the 
required quantity of phenol furfural resin used in the 
resin-sand mixture could be less than 6%. 


The rigid control system comprising levers, rocking 
arms, etc., has been widely employed in aircraft. Errors 
sometimes occur in the mechanism after reinstallation 
so that a lack of harmony exists between the controlling 
parts such as foot-pedals, and functional parts such as 
the rudder. It thus becomes necessary to make adjust- 
ments to compensate for the accumulated errors. A 
Chinese engineer has suggested the use of a four-bar 
linkage in three dimensions for the control element. 
Formulae showing the relation between the controlling 
lever and the driven lever for various types of linkages 
have been derived. The formula for calculating the degree 
of adjustment of the lever is obtained by analyzing the 
lever movement under different conditions and enables 
the correct degree adjustment to be rapidly calculated. 
The suggestion is also made that the angular tolerance of 
ihe rocker arm may be regulated. ; 
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Chinese metallurgists have developed a “drop and 
cover’ method for preparing replicas in place of metal 
specimens in metallographic studies. A few drops of an 
organic solvent are first applied to the prepared surface 
of a metal specimen, which is then covered with a sheet 
of cellulose acetate or similar material. As a result of the 
softening action of the solvent on the plastic sheet and 
the exclusion of air between the metal surface and the 
sheet, atmospheric pressure brings them to full contact, 
so producing a “negative” replica. A “positive” replica 
can be directly used for metallographic studies on either 
a biological or metallurgical microscope without modi- 
fication. 

Steel might be saved, it has been suggested, by a new 
type of pre-stressed concrete track composed of two pre- 
stressed concrete long beams with continuous, treated 
bamboo chairs and a steel rail head. This, however, is a 
far cry from a further experiment, which was designed 
to test the possibility of using bronze instead of nickel 
for electroplating. The experiment was carried out at 
60° C and the result showed that when the alloy is used 
as the anode and the current density is not more than 
2-4 amp/dm2, the anode or current efficiency may be 
increased up to 90%. Above this level, the anode poten- 
tial showed an abrupt change, after which it subsided 
slowly into a passive state. At the mean time, the current 
efficiency was reduced to about 30%, and the electro- 
plating solution proved quite stable when the current 
density was | to 2 amp/dm2. Instability in the process is 
mainly caused by the fluctuation of current density, poor 
electrical circuit contacts and leakage of current. The 
alloy anode not only made control of the apparatus 
simple and economical but also produced no tin under 
the experimental conditions. 

The drawing stress for copper wire has been investi- 
gated by Chinese mechanical engineers. Within experi- 
mental error, the graph obtained by plotting the per- 
centage of reduction of the cross-sectional area, over the 
range from 10% to 40%, against the ratio of drawing 
stress to the original yield strength of wire with a different 
previous amount of reduction, approaches a single 
curve. This result suggests, with the above range, first, 
a simple estimating method for the drawing stress for 
wires with various diameters and original yield strength: 
and secondly, a method of estimating the average 
coefficient of friction of drawing dies. By computation, 
it shows that the theoretically derived correction for the 
effect of the double rotation of copper grains in passing 
through the dies is not in agreement with experimental 
results. It is also found that the drawn wires of the same 
total percentage of reduction of area and the same number 
of drawings may have considerably different yield 
strength values, according to the percentage and sequence 
of successive reductions. 

The non-deformation quenching of tool steels is fairly 
old practice in the West, but is only just beginning to 
establish itself in the East. A recent account in a Chinese 
technical journal states that according to measurements 
of stabilization phenomena of austenite, as well as the 
relation between the amounts of retained austenite and 
the deformation of tools, a new quenching process can 
be introduced. This consists of quenching to a temperature 
below the M-point, followed by holding at a higher 
temperature within a definite period of time. It has been 
shown in practical heat-treatment, the writer claims, that 
this new non-deformation quenching process not only 
shortens the duration of quenching but also minimizes 
the deformation of tools during quenching. 


204 


Agricultural machinery naturally plays an enormous 
part in Chinese production, and one of the most interest- 
ing new proposals put forward is for an internal combus- 
tion pump for agricultural uses. This is to be known as 
the dual parallel cylinder, short pipe, short stroke type 
internal combustion pump, adaptable as a small heat- 
powered pump for Chinese farms. The proposed design, 
deduced from the theoretical analysis and practical con- 
siderations, is expected to enable the pump to draw its 
gas fuel directly from a suction-type gas producer, which 
will greatly simplify its fuel system as compared to the 
system formerly used for such pumps. It is also claimed 
that it will work with a much greater speed and output 
and will have a lower weight-power ratio than the 
original design. 


The combustible gas-air mixture will be ignited with 
coil-ignition apparatus, drawing current from primary 
batteries. The idea is to make the pumps suitable for 
operation in undeveloped villages independently of any 
industrial environment. 


It is claimed by the designer that this pump will be the 
simplest, cheapest and most efficient unit that can be 
realized at present for such work. It is also suggested that 
at some future date a fluid-drive type internal combustion 
engine may be developed out of the internal combustion 
pump with the absence of a piston and turbine wheel 
(Humphrey pump?), serving as an ideal agricultural 
power unit. 


A new method of using change-gears on machine tools 
is another unexpected feature of Chinese studies. The 
method may develop nine different speeds according to a 
geometrical progression by adapting only four gears. 
Different speeds are obtained by arranging various 
meshing conditions and by using one or two intermediate 
gears between driving and driven gears. The shafts of 
these intermediate gears are removable and their axes 
are distributed on a circle. Thus, the position of these 
axes may be adjusted by using an eccentric pin. The 
distances between axes of driving and driven gears, the 
number of teeth of these gears and the eccentricity of the 
pin are calculated by analytical geometry. 


Lastly, an analytical and experimental investigation 
of the mechanical properties of a piston ring has been 
carried ,out. Two methods were used to measure the 
radial pressure distribution, namely, electrical strain 
gauge and photo-elastic methods. Analytical studies were 
made of the relation between the radial pressure and the 
shape of the piston ring. Equations of the natural shape 
of the constant pressure piston ring and high point 
piston ring were worked out; the relaxation of the 
bending stress of the ring under working conditions was 
also calculated. Equations could be obtained that 
explained the change of wall thrust (radial pressure) with 
time. The rate of change of pressure decreases rapidly 
at the start and then decreases slowly. An experimental 
evaluation was made by putting the rings in a cylinder 
under a certain temperature for several days and examin- 
ing the decrement of pressure. The resulting equations 
were similar to the theoretical equation. 


The writer will be glad to direct interested readers to 
the original Chinese sources for any specific item in- 
cluded in this article, and expresses his gratitude to the 
Institute of Scientific Information, Academia Sinica, 
Peking, China, for the notes from which it has been 
compiled. 
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Operation of Very Large 


Moving Cores 


Speed of production, ease of casting removal, location of inserts, and 
to a certain extent dimensions are all greatly affected by the methods 
adopted for the operation of moving cores. Some of the movements, and 
methods of construction, most suited to the withdrawal of massive cores 
in large dies, are described 


By HIRAM K. BARTON 


O give a precise definition of a 

“very large’ moving core is 
rather difficult, since to some extent 
it is the proportionality between core 
and die-blocks, rather than the 
actual size of either, which deter- 
mines many features of design and 
operation. In a tool weighing two to 
three tons, for example, a core six 
inches in diameter and with an 
eight-inch withdrawal stroke is pro- 
portionately equivalent to a three- 
quarter inch core with a one-inch 
stroke on, say, a DCMT machine. 
So much are die features governed 
by proportionality, indeed, that simi- 
lar constructional methods are found 
to recur over the whole range of die 
sizes. In respect of methods of core 


operation, by contrast, there is much’ 


more diversity between tools of 
different sizes, partly because of the 
differing scale-effect of the stresses 
encountered in use, but mostly 
because the opening stroke of die- 
casting machines often becomes pro- 
portionately shorter as the platen 
size increases. Since many cores are 
actuated by some sort of cam 
mechanism during the open stroke 
of the tool, the length of the stroke 
determines whether or not a particu- 
lar method can be satisfactorily 
applied. 

The simplest means of operating a 
moving core is to house it in the 
moving die member and fit a straight 
finger-cam or “‘angle-pin”’ as in Fig. 
1. Because it is so simple and 
inexpensive, the vast majority of 
cores in dies of all sizes are retracted 
by this means. Its limitations are that 
(1) the core-block must normally be 
disengaged from the end of the cam 
before ejection commences; (2) the 
angle of lift 6 (Fig. 1, left) cannot in 
practice be greatly in excess of 20°. 
The attainable core strokes are thus 
restricted. The necessity for the core- 
block to disengage (which makes it 
necessary to provide secondary means 
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of holding the block in its ‘‘out” 
position) does not arise when the die 
is fitted with manual or hydraulic 
ejection since either of these methods 
allows the die to be fully opened 
before ejecting the casting. To keep 
the finger-cam engaged when using 
push-rod (bumper-bar) ejection, how- 
ever, adds greatly to the unutilizable 
stroke length, for the core-tip must 
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Fig. 1.—Most cores are drawn by simple angle-pins 
of the type shown. For the angle @ the effective maxi- 
mum is 224° 
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Fig. 2.—The down-tilted taper at the end of the pin 

allows it to pick up the core-block from its ‘*‘down’’ 

position, The main stroke is accomplished by an 
hydraulic or pneumatic core-puller 
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clear the casting before the ejectors 
come into operation. 

The limit on angle is also a dis- 
ability when a very long stroke is 
called for, though even when the 
stroke is short the use of angle-pins 
may not be altogether satisfactory 
when drawing large cores. This is 
because the power needed to free 
the core initially from the casting is 
greatly in excess of that required to 
move it through the rest of its 
stroke. With the simple angle-pin 
movement the stroke alone deter- 
mines the angle of the pin, and this 
may, even for a short withdrawal, 
be steep enough to stress the pin 
severely whilst freeing it from the 
component during the first eighth of 
an inch or so of the stroke. What is 
needed, therefore, is a slow lift at 
first and a quick withdrawal once 
the core is free to move. 

There are three ways of achieving 
this; the first is to provide two 
distinct means of withdrawal, the 
second to provide a fixed finger-cam 
of variable lift and the third to 
utilize a straight finger-cam of vari- 
able tilt. The first is now quite often 
adopted for drawing large cores on 
hydraulic machines, and the most 
usual combination is of a short angle- 
pin of small angle to break the core 
out of the casting, and a hydraulic 
cylinder to accomplish the main 
stroke. 

This two-stage movement is often 
to be preferred to the use of hydraulic 
cores alone, especially when running 
the machine on a semi-automatic 
cycle, for when starting with a cold 
die, or after an interruption, it is 
common to find that the casting 
shrinks so tightly on the core that 
the available oil pressure cannot 
move it. Additionally, it is possible 
when using this type of movement, 
to incorporate a wedge-lock, since 
the core is necessarily housed in the 
moving member. 
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Fig. 3.—Springs support the core at a height suitable 
for picking up the angle-pin 


A point of some importance when 
designing the movement is to provide 
adequately for the transition from 
one means of withdrawal to the 
other. The stroke of the hydraulic 
core-pull must, of course, be equal to 
the full movement required on the 
block, and although on some 
machines it is possible to arrange 
for the core to be arrested some little 
distance before the end of the stroke 
so that it can be picked up on the 
finger-cams, it is a complication in 
the control circuit that is better 
avoided. Since the lift on the finger- 
cams need be only a quarter-inch or 
so in most cases, the simplest solu- 
tion is to provide an equivalent 
clearance in the coupling and to 
slant off the end of the finger-cam 
(Fig. 2) so that it can lift the core 
from its fully-lowered position as 
the die closes. It is not necessary in 
this case to relieve the oil pressure 
above the ram at the precise moment 
in the cycle when the finger-cam 
engages the core, as would be 
entailed were there no clearance in 
the coupling. 

Should a somewhat greater initial 
lift be desirable, the reverse slope 
at the end of the finger-cam to pick 
up the core becomes impracticable. 
It is best in such cases to spring-load 
the core-block (Fig. 3) so that its 
weight is supported when it is some 
little distance short of being fully 
home. The core-cylinder can then 
be actuated at any point during the 
closing stroke to advance the core. 
The pressure being immediately re- 
leased, the springs lift the core- 
block again to a position where it 
can be picked up by the finger-cams. 
The second method is to use a 
finger-cam of varying profile, and 
this is a method frequently used on 
dies in the medium size range. The 
core is slotted to accept the finger 
and is fitted with transverse pins 
carrying two rollers (Fig. 4); the 
roller centres being fixed, the depth 
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Fig. 4.—Followers pivoted in the core-block ride 
finger-cam of varying slope 


descends under its own weight, anc 
it is often advantageous to use < 
built-up rather than a one-piece plat: 
cam. The face z, which takes th 
wear, should be hardened and 
ground 

For heavier duty it is better to 
make a further alteration in the 
positions of the camming elements, 
and to fit two parallel plate cams to 
the fixed die member. These project 
right across the moving member and 
rest upon slide-ways formed in or 
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Fig. 5.—A plate cam of simple form; the built-up 
construction facilitates manufacture 
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Fig. 6.—Heavy-duty withdrawal utilizing two identical 
cam-plates 





of the finger varies with the angle of 
lift. As this can result in weak finger 
sections, unless the spacing of the 
rollers is so wide as to necessitate a 
very deep slot, an alternative con- 
struction is often adopted. 

This replaces the finger by a plate 
cam, the track being milled in or, 
preferably, through the plate as in 
Fig. 5. A single axle and roller is 
fitted to the core-block or to an 
extension of the core-block, depend- 
ing on the total stroke required. The 
upper portion of the plate need be 
only a thin guide strip, as the block 
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upon the die-bolster. A cast-iron 
block bolted to the head of the 
moving core (Fig. 6) is fitted with a 
freely-rotating pin of large dia- 
meter, the projecting ends of which 
form the followers that engage the 
plate-cams. With this arrangement, 
the strain is not taken wholly by the 
fixed member, since the outer ends 
of the plate-cams are at all times 
supported by the slide-ways. Core- 
blocks weighing two or three hun- 
dredweight can therefore be operated 
smoothly and easily by this means. 
An advantage of all these variable- 
angle methods, as against the simple 
angle-pin of Fig. 1, is that they make 
possible a no-lift phase at any point 
during the opening stroke of the 
machine. In most cases where a dwell 
of the core is desirable, it is needed 
at the beginning of the stroke; this 
is so, for example, when a fixed core 
projecting from the stationary die 
member enters or transects the 
moving core. However, in the case 
of large cores which are likely to be 
strongly held by the casting, it is 
common practice to provide a short 
initial dwell as a matter of course 


This avoids throwing the strains of 


stripping the casting from the main 
die cavity, and withdrawal of the core 
from the casting, simultaneously 
upon the die-opening mechanism. A 
special problem arises in respect of 
large multi-diameter cores with a 
very long total stroke, such as are 
required for what may be termed 
funnel-shaped components. Here the 
largest diameter may be perhaps 
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eight inches and the smallest an inch 
or less, while the total stroke is 
twelve or fifteen inches. As the 
example of Fig. 7 (left) shows, the 
main part of the core is disengaged 
early in the withdrawal stroke, and 
thereafter a core-block weighing 
about four hundredweight is moved 
at least a foot in order to bring the 
slender core projection free of the 
casting. To avoid this excessively 
long movement, involving in many 
instances an extended housing for 
the core, it is often an effective 
solution to adopt a telescopic core 
(Fig. 7, right) withdrawn by a two- 
storey plate-cam. The main with- 
drawal is accomplished by the lower 
track, using a slow and powerful 
movement, while the long core of 
small diameter, after an initial slow 
rise to break it out of the casting, is 
withdrawn swiftly along a steeper 
track. 

The actual constructional methods 
adopted depend upon the exact 
nature of the die, but the most 
generally applicable mode of opera- 
tion is that of Fig. 8. Here the main 
core-head carries a cast-iron bracket 
with projecting lugs, in which the 
cam-followers are pivotally mounted, 
and a thin-walled housing to guide 
the secondary core. The followers 
engage identical camming surfaces, 
entering from the outside faces to 
leave the intervening space clear for 
the secondary core. This latter pro- 
jects from the central housing and 
has a cross-head to which the 
followers are secured; these project 
outwards into the upper trackways as 
indicated. 

It is of critical importance when 
using telescopic cores in large and 
thin-walled diecastings to ensure that 
distortion does not occur owing to 
inadequate support of the casting 
as the smaller core begins to lift. 
To avoid this, the main core must 
have a dwell period while the central 
core is broken free of the casting. 
In order to prevent the main core 
from rising a fraction of an inch 
with the smaller one, as can happen 
because of the necessary clearance 
of the followers in the trackways, 
register pins projecting from the 
fixed die should engage the main 
core for the greater part of the 
initial dwell period. 

The third major method of with- 
drawing heavy cores is to use a 
straight cam-track of variable tilt; 
although in a sense this only amounts 
to moving the track from a position 
immediately above the core to a 
more convenient one behind the die, 
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Fig. 7.—Long strokes of massive cores can sometimes 
be avoided by telescoping the core as on the right 
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Fig. 8.—Two-storey plate cams actuate primary and 
secondary elements of a telescopic core movement 
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Fig. 9.—The ‘‘tilting beam’’ core-lift enables great 
leverage to be exerted at the beginning of the stroke to 
free the core from a tightly-gripping diecasting 


it does nevertheless simplify con- 
struction in some respects. In this 
method of withdrawal the head of 
the core is fitted with an opposed 
pair of followers engaging a heavy, 
I-section beam. This latter is pivot- 
ally mounted in trunnions secured 
to the stationary die member, and 
extends across the fixed member. 

In this case, however, the outer 
end of the track does not rest upon 
a flat slideway but is moved up and 
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down as the die-carriage advances 
and retracts. This is easily accom- 
plished by allowing the free end of 
the beam, or a cross-head attached 
thereto, to ride a pair of plate-cams. 
The resulting movement differs from 
that resulting from the uses of plate- 
cams already described, for assuming 
that the beam is tilted when the core 
is fully advanced, an initial level 
length x on the plates (Fig. 9) 
imparts a lift of constant velocity to 
the core-block, whereas the inclined 
length y produces an accelerating 
lift. To obtain a dwell period with 
the core held at constant height a 
curved profile z must be provided. 
This is a glissette curve of the 
“sliding ladder” type and is easily 
established by graphical means. 
For the most part, core-pulling 
methods involving trackways or 
beams running from one die member 
to the other when the die is open are 
best restricted to upward-moving 
cores. If fitted to laterally-moving 
slides they are likely to impede 
casting removal, whilst at the bottom 
of the tool they intercept metal 
debris and may become jammed. Few 
dies require more than one massive 
core, however, and conventional 
finger-cam movements can be em- 
ployed for the smaller sliding blocks, 
whilst the somewhat larger ones 
utilize the compound movement of 
Fig. 3. Core-housings in the lower 
part of the tool should be provided 
with stripper-plates to keep metal 
particles out of the slideways and 
can advantageously be fitted, in 
large tools, with a permanently- 
fitted air-blast, operating near the 
beginning of the closing stroke, to 
blow any loose debris from the 
stripper-plate and core. 


Largest Aluminium 
Ship Superstructure 


The largest all-welded aluminium 
superstructure ever built into a ship 
is being incorporated in the 40,000- 
ton Orient liner now building at the 
Barrow - in - Furness shipyard of 
Vickers-Armstrongs Limited. The 
five decks, two bridge decks and all 
upper works and internal works will 
absorb 1040 tons of aluminium. The 
total area of bulkhead and deck 
plating is nearly 350,000 sq ft and 
there will be 20 miles of special 
extruded aluminium section. 

About 90% of the structure is 
prefabricated and welded in the 
assembly shops, either by hand or by 
automatic machines using the argon 
gas shielded metal arc process. 








Review of Progress with Large 
Nuelear Power Stations in U.S.A. 


By J. 


N recent issues a comparison has been made of the 

principal design data of nuclear power stations in 
Great Britain. As remarkable advances have been made 
with nuclear power reactors for large generating stations 
in U.S.A. it is proposed now to consider the essential 
particulars of these plants also. 

The extent of the progress made is best demonstrated 
by the number of reactors completed, in progress and 
planned. Thus from June 30, 1956, to December 31, 1957, 
we find the figures for nuclear reactors to be: 


Operating 149 
Building ... 89 
Planned sas. Ree 
Total 305 


and up to December 31, 1957, the number of power 


reactors were: 


Operating ... 23 
Building ... 46 
Planned... 19 
Total va SS 


These figures reveal that: 

(a) during a period of 18 months from June 30, 1956, 
to December 31, 1957, a total of 305 nuclear 
reactors were operating, being built or were planned 

(b) for power reactors this total is 88. 

These numbers were quoted at the American Nuclear 
Engineering Conference in 1958. The Atomic Industries 
Forum stated that in 1958 in the U.S.A., 37 reactors 
were completed. 

It is interesting also that the U.S. Atomic Energy 

Commission received for consideration 86 proposals for 
studies of three types of reactors as shown below: 


Boiling light water... ... 30 
Pressurized light water ... 26 
Organic cooled ... cae ae 
Total zi 86 


These were submitted in November, 1958, and had been 
prepared by 32 architect-engineering firms. 


Table I—THE ESTIMATED INSTALLED CAPACITIES OF 
CONVENTIONAL AND NUCLEAR POWER STATIONS 


IN U.S.A. 
1 2 3 4 5 6 
Nuclear Nuclear 
Total gross Total Nuclear capacity capacity 
Year installed capacity capacity added installed % 
capacity added in installed % of total of the gross 
the year (total) added in installed 
year capacity 
MW MW yA yA 
1957 130800 8800 80 1-36 0:06 
1960 175300 15400 800 4:35 0-5 
1965 251700 16700 4000 8-98 1:6 
1970 360300 24800 22600 28:22 63 
1975 500000 30100 88900 58:46 17°8 
700000 47700 227200 73-38 32°5 


R. FINNIECOME, M.Eng., M.I.C.E., M.I.Mech.E., 
F.Inst.F., Consulting Engineer 


1. Estimated installed capacities of conventional and 
nuclear power stations in U.S.A. (1957-1980) 

A forecast of the installed generating capacities of 
conventional and nuclear power stations for each year 
from 1956 to 1980 was published in 1956 by the Division 
of Reactor Development of the U.S. Atomic Energy 
Commission. The values for 1957 and from 1960 to 1980 
in five year intervals are indicated in Table I, which also 
gives: 

(a) The nuclear capacity added (per cent) of the total 

added in each year (col. 5). 
(b) The nuclear capacity installed (per cent) of the 
gross installed capacity (col. 6). 

On examining this table we find for the year 1980 that 
the values for (a) and (b) are 73-38 % and 32-5%. During 
the twenty years from 1960 to 1980 the gross installed 
capacity will have increased from 175,300 to 700,000 MW, 
i.e. 3-994 times. Similarly, for the ten years from 1960 to 
1970 this increase is 2-056 times, i.e. approximately twice. 
This indicates that every ten years the total gross installed 
capacity is doubled. The predicted total installed nuclear 
generating capacity for the years 1960, 1970 and 1980 is 
800 MW, 22,600 MW and 227,200 MW respectively—a 
progressive increase which is most remarkable. 


2. Estimated generating capacities in Great Britain 
(1965-1980) 

From the point of view of a comparison it is reasonable 
to consider also the requirements in Great Britain for 
the years 1965 to 1980. The published values of peak 
demand, total plant and the nuclear power requirements, 
estimated in September, 1955, are indicated in columns 
2, 3 and 4 of Table II. 

It will, be observed that: 

(a) The increase in the total generating capacity over 

a period of ten years is 1-615 times that for 1965, 


and 2-051 times that for 1970. Over the same 
periods the U.S. values are 1-986 and 1-942 
respectively. 


(b 


— 


The nuclear generating capacity as a percentage of 
the total is 12-13% for 1970 and 28-75 % for 1980. 
The corresponding U.S. values are 6:3% and 
32:5 % respectively. 

It is interesting that the ratios for 1980 for the two 
countries should so nearly correspond, though the total 
installed capacity in U.S. is about nine times as great. 


Table Il.—ESTIMATED CAPACITIES IN U.K. 





1 2 3 4 5 
Total Nuclear Nuclear 
Estimated generating generating generating 
Year peak demand capacity capacity capacity 
requirements requirements as % of total 
MW (s.o.) MW (s.0.) MW (s.0.) 4 
1965 34500 39000 3900 10-00 
1970 43500 49500 6000 12-13 
1975 55500 63000 13000 20-64 
1980 70500 80000 23000 28-75 
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3. Large prototype power reactors in U.S.A. 

The primary object of this review is to present the 
essential particulars and the design data of the first 
series of prototype reactors for large nuclear power 
stations in the U.S. In March, 1954, the U.S. Atomic 
Energy Commission announced a five year development 
programme of power reactors for large central stations 
and the following five prototype reactors were selected 
for large-scale experimental investigations: 

(a) Pressurized light water moderated and cooled 

(PWR). 

(b) Boiling light water moderated and cooled (BWR). 

(c) Graphite moderated and sodium cooled (GSR). 

(d) Fast breeder (FBR). 

(e) Aqueous homogeneous (AHR). 

It was decided to proceed immediately with the build- 
ing of seven power stations, three of these to have 
pressurized light water reactors. The other four will have 
one of each of the remaining reactors mentioned above 
(BWR, GSR, FBR and AHR). The location, the 
thermal rating and the gross and net generating capacities 
are summarized in Table III. 

The aqueous homogeneous uranium-thorium slurry 
reactor for a large nuclear power station was planned by 
the Pennsylvania Power & Light Company and 
Westinghouse Electric Corporation. The project was first 
announced in July, 1955, and its construction was 
approved in that year. Since then these two companies 
have spent nine million dollars, about £3-26 million, 
which was financed entirely with private money. Although 
a special request for funds was made to the Atomic 
Energy Commission, no contributions were received. A 
critical stage in the progress was reached recently. The 
two companies decided not to proceed immediately to 
build a large-scale power plant for they considered a 
small prototype was indispensable for further experi- 
mental research and operational’ experience. As they 
could not afford the extra cost for the construction of 
such a prototype this was brought to the attention of the 
AEC. On December 15 it was finally decided to abandon 
the entire project. 

The six large nuclear power stations, listed in Table III, 
are scheduled for commissioning by the end of 1960. The 
first nuclear power station in the United States was 
started up in 1957 as planned. It is at Shippingport, 
Pennsylvania, and is an experimental project owned and 
largely financed by the AEC. The pressurized light water 
reactor js designed and constructed by the Westinghouse 
Electric Corporation. The Duquesne Light Company 
supplied the site, the generating plant with ancillaries 
and buildings, and is responsible for operation. 

A feature of these six stations is that each contains 
only one reactor and a single turbo-generator. The 
maximum thermal rating of a reactor is 624-2 MW for 
Dresden and the maximum gross generating capacity is 
275 MW which must be regarded as approaching the 


Table III—NUCLEAR POWER STATIONS IN U.S.A. 


1 2 3 4 5 6 7 
Thermal Generating 
rating capacity 
Location Company Type of Gross Net 
reactor 
MW MW MW 
| Shippingport Duquesne Light Co PWR 232 100 90 
2 owe (Mass.) Yankee Atomic Electric Co PWR 392 145 134 
3 Indian Point Consolidated Edison Co PWR 585 275 255 
4 Dresden Commonwealth Edison Co DPBR 624-2 192 180 
5 Nebraska Consumer Public Power GSR 250 75 
6 Lagoona Beach Power Reactor Dev. Co FBR 430 156 
(E. Ferni P.S.) (Detroit Edison Co.) 


s 


Pennsylvania Power Light Co AHR 150 
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optimum for the relatively low steam conditions at the 
turbine stop valves. 

It follows from Table III that the six nuclear power 
stations scheduled for operation towards the end of 
1960 have a total reactor thermal rating of 2513-2 MW 
(H) and a total gross generating capacity of 943 MW(E). 
It is of practical significance to determine for these 
nuclear stations the following ratios: 

(a) Gross generating capacity to the thermal rating of 

the reactor. 

(b) Net generating capacity to the thermal rating of 

the reactor. 

(c) Net to gross generating capacity. 

These are indicated in Table IV. 

The ratios in columns 4 and 5 for Indian Point include 
the gain in generating capacity as a result of the extern- 
ally oil-fired superheater. Excluding the external super- 
heater the reactor alone gives a gross and a net generating 
capacity of 163 MW and 151 MW respectively. Con- 
sequently the ratios of these values to the thermal 
rating of the reactor are then 0-2786 and 0-2581, which 
are much lower than those for Shippingport and Yankee. 
The increase in the gross and net generating capacities 
with the superheater is 68-7 %. 

The difference in the gross and the net generating 
capacities as a percentage of the former varies from a 
maximum of 10% for Shippingport to a minimum of 
6:24% for Dresden which is a dual-pressure boiling light 
water reactor (DPBR). 


4. Ratings and performance ratios of nuclear power 
stations in Great Britain (1956 to 1962) 

It is appropriate to examine similar data for stations in 
operation and under construction in Great Britain. The 
ratings of the graphite-moderated and _ gas-cooled 
reactors and the generating capacities are indicated in 
Table V and the corresponding ratios in Table VI. 

Examining Table V we find that by 1962 Great 
Britain will have in commission six nuclear power 
stations with a total thermal rating of 5912 MW(H) for 
the twelve reactors, a total gross and net generating 
capacity of 1925-5 MW and 1596 MW respectively. In the 


Table IV —CAPACITY RATIOS IN U.S.A. 


I 2 3 4 5 6 
Gross Net Net to gross 
Power Type generating generating generating 
station capacity capacity capacity 
thermal rating thermal rating 

1 Shippingport PWR 0-4310 0-3879 0-9000 

2 Rowe (Yankee) PWR 0-3699 0-3418 0-9241 

3 Indian Point PWR 0-4700 0-4358 09272 

4 Dresden DPBR 0-3076 02884 0:-9376 

5 Nebraska GSR 0-3000 

6 E. Ferni FBR 0-3627 


Table V.—NUCLEAR POWER STATIONS IN 
GREAT BRITAIN (Graphite-moderated and gas-cooled) 


1 2 3 4 5 6 7 8 
Total Total 
Power station Year Number Thermal Thermal Generating 
of of rating rating capacity 
start reactors of of each -— 
up reactor reactor Gross Net 
MW MW MW MW 
1 Calder Hall A and B_ 1956/58 2 360 180 92 70 
2 Chapel Cross 1959/60 2 360 180 92 70 
3. Berkeley 1960/61 2 1100 550 332 275 
4 Bradwell 1960 2 1060 530 389-5* 300 
§ Hunterston 1961 2 1060 530 360 320 
6 Hinkley Point 1962 2 1972 986 660* 561 
Total 5912 1925-5 1596 
° Includes also the spare auxiliary generator 
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same year the United States expects to have in operation 
nuclear plant rated at 1300 MW (E) (gross). 

The Calder Hall and the Chapel Cross stations were 
specially designed for the dual purpose of producing 
plutonium as well as electric power. Excluding these two 
nuclear plants it will be observed from Table VI that the 
ratio of the gross generating capacity to the thermal 
rating of the reactor is a minimum of 0-2918 for Bradwell 
and a maximum of 0-3396 for Hunterston. It should be 
noted that these values apply to graphite-moderated and 
gas-cooled reactors. According to Table IV the two 
pressurized light water reactors (Shippingport, Yankee) 
have a ratio varying from 0-4310 to 0-3699. For Indian 
Point with its external superheater this value reaches 
a maximum of 0-4700 as expected. For Dresden with its 
dual pressure boiling light water reactor this ratio is 
0-3076. The graphite-moderated and sodium-cooled 
reactor at Nebraska has a value of 0-3000. The last two 
ratios agree remarkably well with the graphite-moderated 
and gas-cooled reactors at Berkeley and Bradwell with 
0-3018 and 0-2918 respectively. It is interesting to note 
that the fast breeder sodium-cooled reactor at E. Fermi 
power station has a ratio 0-3627 which is comparable 
with the pressurized light water reactor at Rowe 
(Yankee) for it has a value of 0-3699. 

Table VI—CAPACITY RATIOS IN U.K. 


1 2 3 4 5 


Ratio of 


Gross generating Net generating Net to gross 


Power station capacity tothe capacity to the generating 
thermal rating thermal rating capacity 
of the reactor of the reactor 

1 Calder Hall A and B 0-2556 0:1945 0-7607 
2 Chapel Cross 0-2556 0-1945 0-7607 
3. Berkeley 0-3018 0-2500 08283 
4 Bradwell 0-2918* 0-2830 0-7702* 
5 Hunterston 0-3396 0-3018 0-8888 
6 Hinkley 0-3347* 0-2845 0-8502* 


* Includes also the spare auxiliary turbogenerator 
Table VII.—Power Consumption of Auxiliaries 


Power consumption of station 


Power Country Type 
station of auxiliaries as percentage of 
reactor gross generating capacity 
1 Shippingport U.S.A. PWR 10-00 
2 Rowe (Yankee) R PWR 7:59 
3 Indian Point PWR 7:28 
4 Dresden se DPBR 6:24 
5 Calder Hall G.B. GGCR 23-93 
6 Chapel Cross os os 23:93 
7 Berkeley 17°17 
8 Bradwell 18-61* 
9 Hunterston 11-12 
10 Hinkley Point 10-52* 


* Excludes the spare auxiliary turbogenerator 


5. Power consumption of auxiliaries for nuclear power 
stations in United States and Great Britain 


In order to reach the desired optimum overall per- 
formance of a power station it is essential to reduce the 
power consumption to an absolute minimum, therefore, 
special attention must be given to the various drives for 
the auxiliaries and careful analysis is needed to enable 
one to decide on the most economic scheme. 


The power consumption of station auxiliaries expressed 
as a percentage of the gross generating capacity is 
presented in Table VII for both U.S. and British nuclear 
power stations. The values are derived from Table IV, 
column 6 and Table VI, column 5. 


To vary the mass flow through the reactor it is 
necessary to have a variable speed drive for the circula- 
tors of the gas-cooled reactor. The following schemes 
have actually been applied: 


Scheme Power station 
(a) D.C. motor supplied from a Ward-Leonard system Calder Hall and 
Chapel Cross 
(b) D.C. motor supplied from mercury arc rectifiers Hunterston 
(c) A.C. motor running at a constant frequency and Berkeley 


thespeed variation obtained by a scoop control 
fluid coupling 

(d) A.C. motor receiving the supply from a variable 
frequency auxiliary turbo-generator 


Bradwell and 
Hinkley Point 


The kind of drive for the gas circulators of a gas- 
cooled reactor greatly influences the power consumed by 
auxiliaries. As expected, the Ward-Leonard system used 
for obtaining a variable speed for the d.c. motors at 
Calder Hall and Chapel Cross, gives an exceptionally 
high power consumption, i.e. 23-93%. Consequently it is 
not surprising to find that this scheme was dropped and 
that consideration was given to more economic types of 
variable speed drive as indicated by the above schemes 
(b), (c) and (d). It is interesting to note the percentage 
power consumption of the auxiliaries for Berkeley, 
Bradwell and Hunterston, each having a total thermal 
rating of 1100 MW (H), 1060 MW (H)and i060 MW (H), 
i.e. about the same. The comparative values are 
17-17% for Berkeley, 18-61% for Bradwell and 11-12% 
for Hunterston, based on schemes (c), (d) and (b). It is 
obvious that d.c. motor supplied from mercury rectifiers 
is the most economic scheme. 


[Further articles will give details of large American 
power reactors. ] 


Mechanical Engineering Researeh 
Notes on work at MERL 


Measurement of vibration amplitude 

Equipment has been developed for the direct measure- 
ment of peak-to-peak amplitude of mechanical vibrations. 
Its frequency range is from 0 to 4 kc/s but it is particularly 
suitable for use at frequencies below 50c/s; it can 
conveniently measure vibration amplitudes down to 
0-00002 in. 

A linear grating is attached to the vibrating part and a 
similar fixed grating is arranged close to it so that the 
lines on the two gratings are not quite parallel. Inter- 
ference bands, known as moiré fringes, are produced. 
When there is movement between the gratings in a 
direction at right-angles to the lines, the fringes move 


210 


through one fringe spacing as the gratings move through 
one line spacing. 

If the gratings are suitably illuminated, the movement 
of the fringes can be detected by photo-electric cells. 
Amplified signals from these cells are applied to a 
cathode-ray oscillograph in such a way that relative 
movement of the gratings traces a circular arc on the 
oscillograph screen. The angle subtended by the arc of 
the circle is directly proportional to the amplitude of 
vibration; the arc just closes to a circle when the ampli- 
tude is equal to the spacing between the lines of the 
gratings. 

Dynamic calibration is unnecessary since the accuracy 
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f measurement depends only on the accuracy of the 
xratings and is independent of fluctuations in mains 
/oltage. 

The instrument can also be used to measure small 
displacements. 

MERL Report Mech/ Met 125. 


iffects of swirl in pump testing 

Misleading performance characteristics may be 
obtained if there is rotation or swirl in the flow at the 
inlet or outlet of a pump when it is being tested. A simple 
method has been developed to detect and eliminate 
errors due to swirl. 

The head across a pump is usually determined by 
measuring the static pressure at points close to the inlet 
and outlet. When swirl is present the head obtained from 
these readings may be appreciably different from the 
true head. The error can be allowed for if it is possible to 
find a tapping point somewhere in the circuit which is 
free from flow irregularities. By plotting the square of 
the flow against the difference in head between this 
reference point and the usual static-pressure point, any 
errors due to swirl are shown up as deviations from an 
otherwise straight line. 

If errors in head arising from the presence of swirl are 
not allowed for, misleading head/flow characteristics will 
be obtained and the results may suggest, incorrectly, that 
the pump is unstable at low rates of flow. 

It is recommended that this method should be tried out 
in the field and at other installations for testing pumps 
or turbines. 

MERL Fluids Note No. 54. 


Keep water out of ball-bearings 

Strict precautions should be taken to prevent water 
from contaminating oils used for the lubrication of 
ball-bearings. If the oil is wet, failure of the balls by 
pitting may take place in less than half the normal time. 

Following the premature failure of some large ball 
races operating in the open without adequate shelter, 
laboratory tests have been carried out to find what effect 
water in the lubricant had on pitting in ball bearings. 
The tests were made in a rig in which the rolling and 
sliding action of angular-contact ball bearings is simu- 
lated by a loaded steel-ball rotating in contact with three 
similar balls in a specially designed race. For most of the 
tests conventional steel balls (En.31) were used; five oils 
of widely different characteristics were tested in condi- 
tions ranging from extreme dryness to supersaturation 
with water. 

With all the lubricants and En.31 steel balls, the time 
before the start of pitting decreased as the water content 
increased. The performance of stainless steel balls was 
not affected by the presence of water in the oils, but their 
life is less than that of En.31 balls in any case. 

These experiments are part of a long-term investigation 
of the factors affecting the life and load-carrying capacity 
of ball and roller bearings. 

Grunberg, L. and Scott, D. The acceleration of pitting 
failure by water in the lubricant. J. Inst. Petrol., 1958, 
44 (419). 406-410. 


Effect of die shape in extrusion 

The shape and surface finish of the die affect the 
dimensional accuracy and surface quality of an extruded 
product. The extrusion of products of non-symmetrical 
section calls for much skill and experience since, among 
other things, it is necessary to ensure a balanced flow of 
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metal through all parts of the die. The resistance to flow 
is greater in the narrower parts of the die and if this is not 
allowed for correctly the product will be buckled or 
twisted. 


The results of the first stage of an investigation of the 
effects of the shape of the die on the flow of metal during 
extrusion are now available. It is hoped that this work 
may eventually lead to a more rational understanding of 
the extrusion of non-symmetrical sections. The flow of 
metal can be modified by altering the shape of the die 
entry to obtain the required frictional conditions, and 
by altering the position of the die aperture relative to the 
axis of the billet being extruded. 


It is also necessary to balance the flow of metal when 
extruding several sections simultaneously through a 
multi-aperture die, and this has been investigated as a 
preliminary to studying the flow through single apertures 
of non-symmetrical section. With a multi-aperture die 
balanced flow of metal is obtained when the velocity of 
each product as it leaves the die aperture is the same. 
When extruding simultaneously through two apertures 
of different size, balanced flow is obtained only if the 
centroid of the apertures is displaced from the axis of 
the billet. Tests on non-ferrous metals have shown that 
the conditions under which the initial and final parts of 
the product are extruded always lead to twisting and 
bending. 

MERL Plasticity Report No. 127. 


Measurement of water-turbine efficiency 

A method which can be used to provide a continuous 
check on the efficiency of a water-turbine, without 
interrupting the normal running of the hydro-electric 
station, has been tried out for the first time in Britain. 
It is much simpler than other methods and is also likely 
to be suitable for acceptance tests. 


The first principle of the method is that, since the 
energy losses are converted into heat, the rise in tem- 
perature of the water flowing through a turbine may be 
used as a measure of its hydraulic efficiency. 


This principle can be applied in two ways. In the 
thermometric method the temperatures at inlet and 
outlet are measured directly, but this requires accurate 
absolute calibration of the two thermometers. 


In the thermodynamic method a sample of water is 
drawn from the penstock and expanded adiabatically in 
a calorimeter until its temperature is raised to that of the 
water in the tail-race. The thermometers need to be 
matched carefully but absolute calibration is not 
necessary. Accurate measurement of pressure is needed 
in both methods. 


The temperature rise, which is proportional to the 
head across the turbine, is of the order of 0-025° C for a 
300-ft head machine. Equipment which is sufficiently 
sensitive to detect such a small temperature change, but 
also robust enough for use in the field, has been developed 
for the thermodynamic method; a manometric piston- 
gauge which will measure pressure to an accuracy better 
than | part in 3000 has also been constructed. 


This apparatus has been tried out at two hydro- 
electric stations (with heads of 490 and 365 ft) and the 
best positions for the sampling probes have been investi- 
gated. The equipment worked satisfactorily and is, at the 
moment, suitable for efficiency measurements at medium- 
and high-head installations. 

MERL Fluids Report No. 70. 
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Graphical Presentation 


for Management 


T is not only in films and novels that the walls of a 

manager’s office are covered with graphs and charts: 
in everyday business it is by no means uncommon to see 
graphs adorning walls. Are graphs really of any practical 
use or is their value only in the psychological effect upon 
visitors and junior employees? | would like to put the 
point of view that they can be of very positive value if 
they depict the right things and are simple and clear 
enough to be understood at a glance. 


If a chart is to be simple we can rule out logarithmic 
and semi-logarithmic graphs, both of which are excellent 
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Fig. 1.—Top graph (right) shows direct labour costs. Broken line indicates direct 

labour cost per article; Solid line indicates target for direct labour cost (based on 40 

hr at 5/- per hr). Fig. 2. —Bottom graph, shows labour costs of repairs and shortages. 
Broken line indicates shortages; solid line indicates repairs 
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Four easily prepared graphs 
of direct use to the manager 


By GEOFFREY BAMFORD, A.C.CS. 
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Fig. 3.._Graph showing direct and indirect labour hours. Broken line indicates 
indirect labour hours; solid line indicates direct labour hours 


important relative relationships, but which can only 
complicate matters when the object is a simple presenta- 
tion on paper of the results achieved by a department 
over a certain period. 

It is not the intention here to elaborate on such 
graphs as those depicting production over a particular 
period, although graphical presentation of this is often 
of great value; the importance of these figures is well 
known. It is preferred to limit remarks to three simple 
graphs and one bar chart, all of which can be drawn up 
quite quickly and easily and all of which provide a ver’ 
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Fig. 4.—Bar chart giving analysis of indirect labour shown in Fig. 3 (One square 
equals 10 hr) 


WT = waiting time AS = assisting stores SW-=shopwork TT - training time 


definite amount of very useful information. The graphs 

are as follows: 

(1) A graph showing labour cost against target 

(2) A graph showing repairs and shortages 

(3) A graph showing direct against indirect labour in a 
department. 
A bar chart analysing the indirect labour depicted on 
the above graph. 

The first graph depicts the amount that labour is 
costing. Assuming for the present purpose that it has 
been calculated that the end product of a certain depart- 
ment should take 40 hr to produce and that the expected 
average wage to be paid is 5/- per hour, then multiplica- 
tion of the one by the other gives a standard labour cost 
per article of £10. The resulting graph would then 
appear as shown in Fig. |. 


Central Meating Circulator for Small 


Bore Systems 





The graph in Fig. 2 shows two things, firstly the cost 
of repairs and secondly the cost of shortages of material. 
The compilation of the graph presupposes that it is 
possible to have recorded the time spent weekly on both 
repairs and shortages and that the wages department can 
evaluate this time to give the labour cost of repairs and 
shortages. 

This graph is particularly useful where a production 
bonus has been introduced or is in prospect, for it is 
these two expenses that most need control in the early 
stages of a scheme as operatives in their desire to earn 
the higher wages can present the company with a very 
high percentage of repairs, and on the other hand the 
company may under-estimate the effect on stocks of 
increased production, and heavy losses due to shortages 
of material can result. A weekly glance at the graph 
showing the cost of repairs and shortages can assure the 
manager that all is well in his department. 


The last of the graphs, Fig. 3. is perhaps the most 
important of all from the point of view of a departmental 
manager. It is the ideal that all labour expended in a 
department should be on productive work, but this is 
not possible and it is only by the tight control of indirect 
labour that it is possible for it to be kept to a minimum. 
The graph in Fig. 3 shows the direct labour hours in a 
department in relation to the indirect, it should be the 
aim to push the two points apart at all times, the direct 
labour figure being forced upwards and that of the 
indirect labour downwards. The bar chart, Fig. 4, shows 
the make-up of the indirect labour figure on the graph; 
this device quickly shows what is causing an increase in 
indirect labour. 

It would be possible to describe many other graphs 
and charts* all of which have a use to management. The 
few above have been selected because they are of positive 
value and because they can be drawn very easily and 
quickly. They are the sort of graphs which are for use 
and not decoration. 

* A concise explanation of the making and use of a number of different charts is 
given in MECHANICAL WORLD Monograph No. 1, *‘Chart Aids to Management” by 


Dr. M. L. Yates, Price 2/6 from any bookseller or 2/8 post free from MECHANICAL 
WORLD Offices. 


at 1350 rpm and consume 80 W. The 
shaft and rotor shield are of stainless 





A compact, silent running circulator 
for domestic central heating systems 
and other small bore copper piping 
heating systems has been developed 





The Safrax central heating circulator. Branch sizes are 
fitted with ? or 1 in. connexions 
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by the Safran Pump Division, 
Saunders Valve Company Limited, 
Drayton Street, Wolverhampton. 

Designated the Safrax circulator, 
these glandless units will fit piping at 
any angle, provided the motor is 
always arranged in a_ horizontal 
position. Sleeve bearings are water 
lubricated thus eliminating the need 
for any other lubrication during 
service. Provision is made for check- 
ing rotation at installation, and the 
same fitting, incorporated in the nose 
of the unit, can be used for turning 
the motor to ensure free running 
after prolonged inoperation. The 
whole motor stator can be easily 
removed for inspection without dis- 
turbing the pipeline or draining the 
system. 

The 1/25 hp motors, for 230/250 V, 
single phase, 50 cycles supply runs 
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steel and the impeller is of bronze. 


¥ 





OUTDOOR FORK TRUCK.—A recent development 
in the Conveyancer range of fork trucks is the new TC 
yard model for which special attention has been given 
in the design to the needs of outdoor operation. Wider 
wheel base, larger wheels with consequent greater 
ground clearance and articulated rear axle ensures four 
point ground contact and stability under the most 
arduous conditions. The manufacturers are Conveyancer 
Fork Trucks Limited, — Road, Warrington, 
ancs. 
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Fifteen Years of Electrical 
Development in the North of Scotland 


Ninety per cent of the population in Northern Scotland now have electricity supplied to them by 
the North of Scotland Electricity Board. Since it commenced fifteen years ago the board has 
developed about a quarter of the estimated usable water power resources in the Highlands. It 
owns diesel and steam generating stations and in addition to its current hydro-electric development 
programme it has two gas-turbined plants, one of them for burning peat, and a nuclear power 
station project in hand. In view of what has been achieved in such a short time and without 
government grants of any kind, it is felt that readers might like to have the following, rather 
more extensive than usual, review of the board’s latest report 


THE present state of the programme of hydro-electric 
development is as follows: 

Average output 

Capacity (million units 


Scheme (kilowatts) per annum) 
Already in operation 813,066 2293-15 
At constructional stage ... 169,256 4321 
In course of promotion ... 448,000 527-0 
Under survey 224,000 765-0 


During the year hydro-electric plant with an installed 
capacity of 84,000 kW was brought into service. There 
are now 34 post-war hydro-electric power stations in 
operation and 14 at the constructional stage. 


While continuing to carry out the major task of 


utilizing the water power resources, the board, notwith- 
standing the adverse nature of the terrain and the low 
population density of their area, have also gone ahead 
energetically with distribution and have now spent on 
this alone £374 million. 

The progress achieved by the board to the end of 1958 
ir the extension of electricity supplies throughout their 
area was as follows: 

Consumers 


Connected by the board ... oe 185,775 
Connected by previous undertakings and 
taken over by the board on April 1, 1948 188,424 


The number of new consumers connected during the 
year was 9997. This is a reduction in the number connected 


in previous years and is due not only to the effect of 


limited capital resources but also to the present-day high 
cost of supplying scattered consumers in the remote 
districts to which the mains are now being extended. 
The board however will continue to press ahead with 
these extensions and with reinforcement of existing net- 
works to the limit of the finance available. 

The demand for electricity in the North of Scotland 
continues to rise and the number of units sold to the 
board’s consumers during the year was 1349 million or 
more than three times what it was in 1948. The maximum 
demand was 437,000kW in January. This does not 
include the islands and areas with independent genera- 
tion for which about 22,500 kW should be added. The 
board exported 463 million units to the South of Scotland 
Electricity Board and, in continuance of the interchange 
arrangements with them, bought 73-1 million units. 

Power stations generated 2043 million units of electri- 
city, 1683 million of which were produced by water 
power. This is an increase of 130 million on the total 
generated in 1957. 
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The Highland grid system now totals 1630 circuit 
miles with another 250 circuit miles being built. The 
board’s main transmission has so far not exceeded 
132,000 volts but during the year the board decided to 
have a number of 275,000 volt lines to meet future 
requirements. 


The average number of contractors’ workmen 
employed on the construction of hydro-electric schemes 
and on the erection of lines and installation of equipment 
over the year was 4900. The board’s own employees at 
the end of the year numbered 2861. 

The total capital expenditure during the year amounted 
to £15,398,133 and the aggregate capital expenditure to 
the end of the year was £192,301,000 sub-divided as 
follows: 


Hydro-electric schemes £132,591,000 
Steam and diesel power stations 5,522,000 
Transmission lines 15,135,000 
Distribution 37,545,000 
Sundry ... 1,508,000 

£192,301,000 








Scheme promotions and surveys 


Hydro-electric 

Final adjustments were made to the Awe scheme and 
in its amended form it was referred to the Secretary of 
State for Scotland for confirmation. The Awe scheme 
includes the first large-scale pumped storage development 
in Scotland at Cruachan with 400,000 kW of combined 
pumping and generating plant. Its purpose is to use the 
output from surplus plant capacity at nights and week- 
ends to pump water into a high level storage reservoir 
from which it can be released to generate electricity at 
times of high demand. At Cruachan it is proposed to 
utilize the difference in level (1160 ft) between Loch Awe 
and a reservoir to be formed higher up on the Cruachan 
Burn. It is hoped that this development will be available 
to meet the growing Scottish load by 1965/1966 by which 
time the South of Scotland Electricity Board expect to 
have sufficient surplus high merit generating plant 
capacity at nights and weekends to provide the essential 
low cost pumping units. 


Preliminary investigations are being conducted into 
the design of the pumps and generating plant required 
for the Cruachan station and especially into the possi- 
bility of having reversible pump-turbines instead of 
separate machines. Investigations are also being mad~ 
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into the operating cycles and their effect on storage and 
tne transmission arrangements. 

Investigations continued into the possibilities of 
developing further pumped-storage schemes in other 
parts of the board’s area and progress has been made 
with the hydraulic model tests which, as mentioned in 
last year’s report, were necessary to investigate some of 
the problems that may arise if Loch Lomond is used for 
this purpose. 


Nuclear power station 

Examination of sites on the east coast has continued 
so that the board can be in a position to consider the 
desirability of bringing a nuclear station into use in the 
late 1960's. 


Generating works under construction 


Hydro-electric schemes at the constructional stage 
have a total capacity of 169,256 kW with an estimated 
average annual output of 432-1 million units. 


Contracts 

Contracts were let for the Strathfarrar scheme dams 
and power stations at Aigas and Kilmorack and those 
for the works in Glen Strathfarrar will be placed early in 
1959. 

For these contracts where the quantity of cement 
required will be approximately 70,000 tons and for all 
other future schemes, the board have been able after 
years of effort to get an assurance that cement will be 
delivered in bulk to their contractors. This will mean a 
saving over bag supplies of 8/6d. per ton. On the Farrar 
contracts it is also hoped to use blast furnace cement 
thereby securing another saving of 5/- per ton. 


Tunnels 
Nearly 14 miles of tunnel were driven during the year 
bringing the total length driven since 1944 to 157 miles. 


Dams 

The board’s contractors placed some 177,000 cu yd 
of concrete during the year. With the help of mechanical 
aids some particularly good rates of placing were 
attained. Since the board first pioneered the use in this 
country of wet ground blast furnace slag concrete 
at Cluanie, and later of fly ash in the dams at Lubreoch, 
Lednock and Giorra, the total saving of cement by the 
use of these materials has amounted to some 53,000 tons. 


Power stations 

Nearly 84,000 kW of new hydro plant were brought 
into commission during the year at Glenmoriston, Loch 
Shin, Lubreoch, Dalchonzie and smaller compensation 
Sets. 


Roads 

Work has continued during the year on the new road 
between Glengarry and Glenmoriston by way of Loch 
Loyne. The cost of this 18 ft wide road, which will 
become part of the trunk road to Skye, is being shared 
between the board and the Scottish Home Department. 


Stone building and housing 

Power station buildings in stone were completed at 
Dalchonzie, Lochay, Lubreoch, Inveran and Lairg and 
those at Cassley and Cashlie were started. Stone houses 
have also been started at Cassley, Kilmelfort and 
Glascarnoch bringing to 160 the number of new houses 
built. 
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Dundee power station—gas turbine 

Manufacture of further new compressor blading of an 
improved design to avoid resonance trouble occupied 
most of the year. The machine was re-erected and almost 
ready for running trials by the end of the year. 


Altnabreac peat—gas turbine 

The erection of the plant in the power station was 
substantially complete by May. Preliminary running 
trials then started and the gas turbine driven alternator 
was connected to the grid system for the first time on 
June 20. Since that date running experience has been 
gradually built up, initially on oil fuel and later on 
milled peat. A good many adjustments and minor 
modifications have been necessary. 


Generation and operation 

The capacity of the board’s stations increased at the 
end of 1958 to a total of 995,462 kW made up of 813,066 
kW water power, 132,875 kW steam, and 49,521 kW 
diesel. (This compares with a total of 250,970 kW in 1949 
composed of 86,915 kW water power, 131,395 kW steam, 
and 32,660 kW diesel.) 

A total of 2043 million units of electricity was 
generated of which water power produced 1683 million 
units, steam 294 million units, and diesel 66 million units. 
(This compares with a total of 710 million units generated 
in 1949 of which 322 million units were produced by 
water power, 320 million units by steam and 68 million 
units by diesel.) 


Distribution 
The classification of consumers is as follows: 
Additions Connected at 
during 1958 Dec. 31, 1958 
Domestic 8,018 300,332 
Crofts 258 13,266 
Farms 935 12,789 
Commercial 681 40,302 
Industrial ina 97 7,179 
Public lighting ... 8 331 
9,997 347,199 
Agriculture 
During the year 24 all-electric grain driers were 
installed in the board’s area. * 


To lessen the effect of supply failures the board have 
undertaken experiments into the use of thermal block 
storage heaters for electric chicken brooders. Such 
supplies can be taken by users at off-peak tariffs at a 
saving in cost to them. 


Farms and crofts 


Here are some details about farms and crofts 
connected: 

Farms Crofts Total 
Connected at April 1, 1948 ~—-1,400 550 1,950 
Connected at Dec. 31,1949 2,243 1,503 3,746 
Connected at Dec. 31,1958 12,789 13,266 26,055 
Still to be connected 6,511 8,534 15,045 
Percentage of total 

connected at Dec. 31, 1958 66-3 60-9 63-4 


Industry and commerce 

The first battery-driven railcar in Britain went into 
service on the Aberdeen-Ballater branch line in the 
Spring. This unit operates over a distance of 43 miles 
with battery charging facilities at each end of the line. 
The purpose of the experiment is to improve tourist 
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traffic in Deeside and to demonstrate that the use of 


battery railcars might make it possible to keep open 
rural branch lines which might otherwise be closed down. 
Up to September 7 the increase of passenger traffic as 
compared with the same period of the previous year was 
96%. 
The year’s results 

Conditions in 1958 were against a balanced budget. 
Rainfall in the catchment areas was 14% below average 
and this involved considerably more expenditure on 
steam generation and on the purchase of electricity from 
the south. This is the second year in four that the annual 
rainfall has been well below average and now over these 


last four years there has been a considerable shortage of 


rain. 

Interest rates on long-term borrowing remained high 
during 1958 the board paid £256,000 more in interest 
than they would have paid if it had been at the same rate 
as in 1957—and the slackening of industrial activity in 
1958 reduced the expected increase in sales and the 
benefit from the tariff revisions of July, 1957. 

During the year repeated attempts were made by the 
board to secure the best use of their redemption fund 
moneys. Under the existing Borrowing and Stock 
Regulations virtually the whole of the money set aside 
for redemption funds must be used to buy and cancel the 
board’s own stocks or to invest in gilt edged securites. 

The result of this has been that, while in 1958 money 
was being borrowed for 30 years from the Treasury at 
6%, 53% and 53% to finance capital expenditure, 
redemption fund moneys had to be applied in buying 
stocks giving a lower yield. 

Redemption fund purchases in 1958 amounted to 
£1,962,889 and the disparity in interest rates on a sum of 
this size means a substantial annual loss to the board 
over a period of 30 years. 

The completion of the Glenmoriston scheme in 
September was marked by a public ceremony at which 
Sir Christopher Hinton, K.B.E., chairman of the 
Central Electricity Generating Board, declared the 
underground station open. In the course of his remarks, 
Sir Christopher said “In 20, 30 and 50 years hence 
people looking at the hydro-electric development of 
Scotland will say how tremendously fortunate it was that 
this water power development took place when it did”’. 

The board have not relaxed their efforts to bring new 
industries to the Highlands and amongst those which 
started during the year were the assembly of domestic 
cookers by the General Electric Company Limited at 
Inverness and the quarrying and crushing of magnesium 
limestone for agricultural purposes by William Lind and 
Son Limited at Ullapool. The board are gratified to learn 
that the management of both these projects are highly 
satisfied with the success of their ventures and with the 
quality of the local labour supply. Whereas new indus- 
tries are being established, the board have to record that 
in common with the rest of the country, there was some 
reduction in industrial activity during the year. 

As an alternative to new factories and with a view to 
assisting in the economy of the Highlands, an experiment 
in devolution in manufacture is being actively pursued by 
one large organization which has practically all its 
present production in the south. This firm is exploring 
the possibilities of contracting out to existing establish- 
ments in the board’s area the manufacture of small 
components. Over 30 firms in the area have already 
submitted details of their available capacity to this large 
organization. 
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The board were gratified to learn in November of ine 
renewal of an agreement between the English Electric 
Company Limited and Harland and Wolff Limiied 
whereby the manufacture of water turbines and alteria- 
tors is carried out at the latter’s engineering works at 
Scotstoun. This arrangement which was concluded 10 
years ago as a result of an approach made by the board 
has resulted in 2,500,000 hp of turbines and 1,110,000 
kVA of alternators being built in this Clydeside engincer- 
ing shop for home and overseas markets. The Harland 
Engineering Company Limited having been stimulated 
by orders from the board have opened an extension of 
their works at Alloa to meet increasing demand from 
abroad for their water turbines. Board of Trade returns 
show that the monthly export of water turbines from 
Britain expressed in terms of horse-power has gone up 
from 4-7 thousand in 1948 to 74-7 thousand in 1958. 


Migh Speed Machine Tool 
Sump Drainer 

Machine tool sumps can now be completely emptied of 
swarf, grindings, sludge and cutting oil in eight to 
twelve minutes, without interfering with production, by 
the use of a suction sump drainer developed and manu- 
factured by Progress (Universal) Limited, 590-594 
Wandsworth Road, London SW8. The unit has a 20 gal 
capacity tank mounted on a rubber tyred carriage for 
easy mobility and is fitted with 10 ft of reinforced 14 in. 
dia flexible rubber hose. To this can be fitted a variety of 
rubber probes for use in inaccessible places. Emptying of 
liquid from the tank is effected through a large bore tap 
and the tank itself can be easily removed from the 
carriage for the emptying of solid matter. Driven by a 
3} hp capacitor motor, the impeller of the machine is 
protected against entry of liquid by a special valve in the 
tank. A built-in handle cable winder to avoid wear and 
tear on the cable enables the operator to keep his hands 
free of oil and other dirt as it is not necessary to handle 
the heavy duty three-core cable. 

The main specification details of the drainer are: air 
displacement 140 cfm, water lift 36 in., overall dimensions 
3 ft 4in. high, 2 ft 3 in. long, 18 in. wide; and it weighs 
approximately 140 lb. The price is £98 10s. 





The Progress sump drainer clears sludge, swarf and oil from inaccessible corners of 
a machine tool sump without disturbing “= operator during the setting up of the 
machine 


MECHANICAL WORLD, May, 1959 


' 


Ss coc — an ar 


io) 


ma ae 


2.75 





we CD OD 


—_ we? 6 


q >) 


eae SS Oe ee CO 


ry “ae gee |S 


wee Te we eS 


42 bee CY 


tv 


yf 
e 


Hardtacing 
A 

Valve Seatings 

Where resistance to abrasion, corro- 
sion or heat is necessary such as on 
valve seatings, seat rings and discs, 
pump sealing rings and thrust plates, 
the Sprinkle-fuse process developed 
by Deloro Stellite Limited, in collabo- 
ration with Radio Heaters Limited, 
Wokingham, Berks, offers important 
advantages. The method is simple 
and rapid—no welding s‘ill is 
required and by using Radyne 
induction equipment with its auto- 
matic heat control, heating is much 
reduced and economy in hardfacing 
alloy is achieved. The Stellite powder 
and flux are placed in the recess in 
the steel blank, Figs. 1 and 2, and 
the steel is positioned adjacent to the 
work coil of the Radyne equipment. 
When the bonding temperature is 


reached throughout the layer of 


powder and the recess, the heating is 
stopped automatically. The result is 
a sound deposit of controlled depth 
with freedom from slag inclusions, 
blowholes and shrinkage porosity. 
In the micro section, Fig. 3, the 
well defined line of junction and very 
low iron dilution are clearly shown. 


’ . s a 
Gripping Nuts 
Without Burring 
Using the conventional spanner to 
unlock nuts and bolts invariably 
brings excessive pressure to bear 
upon the corners of the nut which 
results in either rounding or burring; 
conditions which are greatly aggra- 
vated if the spanner is worn or 
deformed. With the Surpans spanner 
manufactured in this country by 
Brades Nash Tyzack Limited, 





Designed to exert a positive grip on four faces of a 
hexagon nut, ‘‘Surpans’’ spanners are available in 
sizes ; to 7% in. B.S.F. and 4 in. to 4 in. Whitworth 
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Fig. 1.—(Top) Three stages of the Sprinkle-fuse 

process, left, preparation of a steam valve; centre, 

recess filled with powder and flux: right, the fused 
deposit after Radyne induction heating. 


Fig. 2.—(Above) Cross section after surface grinding 


Oldbury, Birmingham, these draw- 
backs have been-overcome, and as is 
shown in the illustration, this open- 
ended type spanner exerts a positive 
grip on four flats of a hexagon, each 
corner being relieved. Other claims 
made include the self centring of the 
jaw even on undersize nuts and its 
strength equality without the added 
bulk of the ordinary size spanner. The 
price of a set of six Surpans spanners 
is 22/-. 





The close fitting curvature of the Panorama Progresso 
58 affords good eye protection at the sides 


, re 

Nylon Wide Angle 
Eyeshield 

Designed for the many occasions 
where a goggle is not necessary but 
where some form of protection is 
required, the Panorama Progresso 
58 is streamlined and fits close to the 
wearer’s face. Added protection at 
the sides has been accomplished by 
an extreme curvature of the shield 
which fits very closely to the side 
of the head and prevents flying 
particles entering at the sides. A 
short extension is also provided at 
the top of the eyeshield bringing it 
close to the forehead, thereby giving 
the wearer extra protection. The 
acetate lens can be instantly re- 
placed with either clear, green or 
amber anti-glare lenses. The Pro- 
gresso 58, which is flexible and 
unbreakable, is made by Panorama 
Equipment Limited, 29/36 Seymour 
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Fig. 3.—A micro-section (X30) of the recess showing 
sound junction and minimum dilution 
Mews, Wigmore Street, London W1, 

and is available at 6s. 6d. each. 

Protective Tape for 
Pipes and Cables 

A rot-proof anti-corrosive all pur- 
pose tape which never hardens or 
cracks has been developed by 
Caulking Services Limited, 36 Great 
Queen Street, London WC2, and is 
available in widths of 1, 2, 3 and 
4in. under the name of Pitastrip. 
Impregnated and coated with a 
mineral wax, which is weatherproof 
and self adhering, Pitastrip is un- 
affected by moisture or frost and will 
protect all pipes above or below 
ground. Surfaces to be treated must 
be clean and free from rust or loose 
material. Pitastrip is then wrapped 
around as tightly as possible, allow- 
ing an overlap of about 4 in. 





GLANDLESS TURBO-PUMP UNIT.—The out- 
standing feature of this 10,000 rpm _ single-stage, 
turbine-driven boiler feed pump is the complete 
absence of glands, stuffing boxes and oil lubrication, 
which reduces i e to the ab minimum. 
The heavy-section stainless steel shaft carries both 
pump impeller and turbine wheel and is supported in 
specially lined bearings suitable for water lubrication. 
All rotating parts are contained within the turbine and 
pump casings and shaft housing, thus rendering 
glands unnecessary. The *‘WL”’ unit built by G. & J. 
Weir Limited, Cathcart, Glasgow, is fitted with 
automatic pressure and speed control devices and a 
special Weir non-return valve 
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—devoted to the discusssion of practical problems 
Readers are invited to contribute items from 
their own experience in matters relating to 

design, manufacture and maintenance 





Button Faceplate 

There are many occasions where the 
lathe or turret lathe section of a 
workshop is required to produce 
small batches of components, or 
often a single item, where the 
second operation makes it necessary 
to locate the part on a turned spigot 
in order to ensure concentricity, but 


the continued use of one piece of 


steel soon reduces it sufficiently as to 
make it useless for this purpose. 

The type of faceplate illustrated 
here can, to some extent, overcome 
this disadvantage because the inserts 
provided have a longer life, and when 
they do need replacing they are 
easily made from small-diameter bar 
instead of the rather massive billet 
formerly required. The initial design 
and construction is elaborate com- 
pared with a simple disc of material 
usually set up for workpieces of this 
nature, but this is outweighed by the 
fact the inserts are reversible in the 
faceplate and this obviously doubles 
the working capacity of these parts. 

A thick piece of steel is required 
for the faceplate A, and this is bored 
a close fit on a short spigot used for 
centralizing such items with the lathe 
faceplate in position. Six deep coun- 
terbores are then machined for the 
inserts B. This is generally an 
adequate number for plates up to 
12 in. dia, but above this some con- 
sideration is essential as the span 
between each insert is usually so 
great that the turning tool may 
produce a chattered surface due to 
the lack of support in the bore of the 
component. 

The inserts are counterbored each 
side for a socket head screw and 
they are long enough to permit the 
machining of the component locating 
spigot from each side yet still have 
sufficient diameter left to locate in the 
recess bored in the faceplate. As 
these parts must fit the bores a simple 
yet effective way of removing them 
is essential as the machine faceplate 
will prevent any piece of material 
being used behind the insert. Three 
tapped holes in the insert for jacking 
screws is satisfactory because it does 
not matter whether the location 
diameter machines away a portion 
of this thread. 
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Socket-head screws are also used 
for attaching this plate to the face- 
plate normally found on a centre 
lathe and though a different setting 
is generally necessary on the turret 
machine as a faceplate is not often 
applied, an adaptation is easily made. 

Due to the small quantities of 
components machined in this man- 
ner, hardening of the inserts is not 
essential—in fact such a _ process 
would mean that next time they were 
used, grinding would be essential. 
Once the inserts are disturbed re- 
setting them in position is impossible 
and a fresh diameter is machined 
should it become necessary again to 
mount the component in this way. 
However, these inserts have a life of 


six settings before a smaller diameter 
is turned on them or before it 
becomes necessary to turn them 
round in the plate; this indicates the 
chief advantage of this equipment 
and shows where it scores over the 
solid type of spigot. 

An additional feature and one 
which will depend largely on the size 
of the actual equipment, is the 
clamping method adopted for the 
component, and for the smaller 
plates the tapping of the central hole 
at the front end is a convenient way 
of providing a hold for the clamp 
plate. For larger details three, four, 
or six holes drilled and tapped in the 
face of the plate are needed. 


Pressure Testing of Fuel Tanks 


By using a simple hydraulically- 
powered rig, the uncomfortable job 
of testing fuel tanks for leaks in one 
of Leyland Motors factories has 
been simplified and speeded up. 
Previously, after a tank had been 


welded, it was pressurized to about 
3 psi and submerged in a tank of 
water by hand, faults in the weld 
being shown up by air bubbles. 
Although tanks of anything up to 
98 gal could be lifted into the water 
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An adjustable spigot of this type is a useful piece of equipment when a constant supply of small batches or sinz!e 


items are required. 


Though primarily designed for the centre lathe or turret lathe sections, it has other obvious 


applications in the workshop, notably the milling section when castings are being machined 
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by one man it took two to hold it 
steady under water. Moreover it 
yas an uncomfortable job especially 
in winter. 

A new bath has now been installed 
with a beam fulcrumed on the top 
edge of the bath so that the longer 
end is over the water and the shorter 
end protudes over the edge of the 
bath. A hydraulic ram is connected 
to the underside of the short end, 
and the end over the tank is fitted 
with an assembly to hold the tank 
secure on its underside. The ram 


produces an upward thrust of 100 
lb which is sufficient to force down 
the other end of the beam and 
submerge the tank. Actuation of 
this ram is controlled by a foot- 
operated valve under the control of 
the tester. The operator can thus 
use both hands to place a tank in 
position under the beam end, and 
couple up the compressed air line 
to pressurize the tank. A further 
refinement is that the water tank is 
now kept warm by steam so making 
the operator’s job much more 
pleasant, especially in winter. 


Collet Adaptor for Machining a Tee Piece 


Fig. I illustrates a small tee piece 
which needed machining on the long 
shank to close tolerances and in 
quantities of several thousand at 
each setting, but at the initial stage 
of production the lack of a two-jaw 
chuck and the fact that all others of 
similar holding capacity were being 
used continuously on various com- 
ponents, required an _ alternative 
method of production which would 
give speedy handling, be foolproof 
and easily operated. 

Remembering an almost identical 
article made at the time of the First 
War when capstan work real.y came 
into its own, a special collet adaptor 
for use in a rather large member of 
that type was designed as shown in 
Fig. 2. The opportunity was also 
taken of using a very old capstan and 
to keep it set up while the job was 
being machined—practically turning 
it into a special purpose machine 
tool. 

The adaptor is a two-part affair 
comprising two massive jaws A 
which grip the component through 
the action of the collet, and locate it 
by two holes bored at right angles 
to each other. Dressing of the sharp 
corners of the drilled holes is 
important as these can interfere with 
correct location. 

The loading and removal position 
is shown in Fig. 3 with the jaws 
moved well forward immediately 
the collet has been released; thus 
the gripping portion is sufficiently 
wide apart to allow insertion or 
removal of a component without 
difficulty. 

A pivot pin B on which the jaws 
hinge is a short length of silver steel 
left in an untreated condition. One 
point worthy of note regarding this 
part is its position in relation to the 
collet, because unless care is exer- 
cised with this there is a danger that 
it will fall away from the gripping 
members and thus make loading a 
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rather exasperating process. The pin 
cannot fall into the inside of the 
collet when the machine spindle is 
rotating because the space between 
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Fig. 1.—Small tee-pieces of this type are typical 

articles for holding in a two jaw chuck for turning. 

Even smaller details than that shown here are encoun- 

tered, and holding can, on occasions, present a problem 

especially when the two jaw chuck is not available in a 
convenient size 
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Fig. 2.—A collet adaptor is a speedy way of clamping 

these articles securely and with a minimum of effort. 

Care in restricting overhang is essential, but the 

jaws must open sufficiently to allow the component to 
be inserted 














Fig. 3.—The jaws in the open position when pulled 

forward. The position of the pivot pin is important and 

the collet jaws prevent it from falling away from the 
two holding members 
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collet bore and shank 1s restricted, 
and the stop plates D prevent the 
jaws from being pulled too far 
forward and so completely uncover 
the pivot hole. 

A fairly stiff spring is required to 
open the jaws and it will be found 
that this does not interfere with the 
loading operation. 

Heat treatment of the gripping 
surface of these jaws is advisable and 
the shank portion held by the collet 
jaws is preferably ground before 
finishing the gripping surfaces as 
location is then easily checked and 
accuracy secured. After splitting 
and the drilling of each spring hole, 
a packing piece equal to the width 
of the cutter used is required, and 
all three parts can be temporarily 
soldered together with the assembly 
laid in a vee block. Grinding the 
shank is then merely a chuck setting. 


Computor- 
Controlled Gas 
Cutting 

A machine intended to form an 
integral part of the modern shipyard 
and to make a significant contribu- 
tion to the rationale of steel plate 
fabrication has been designed by 
The British Oxygen Company Limi- 
ted. It employs computer control and 
may eliminate the need for the 
compilation of tables of off-sets to 
define the shape of ship hull trans- 
verse sections. Operations in the 
mould loft in preparation of the 
scrieve boards on which transverse 
sections of all the frame stations are 
permanently marked out full size 
will also not be necessary. 


At present, full size patterns or 
templates are taken direct from the 
scrieve board and these are used to 
mark out the plates, after which the 
greater part of them are flame cut 
on suitable machines.- Template 
making will also be eliminated once 
a computer-controlled flame cutter 
is installed in the shipyard. The 
elimination of these transfer stages 
between the naval architect’s drawing 
board and the cutting of the plate 
will constitute a considerable saving 
in labour and time, as well as 
enabling the plates to be cut with 
far greater accuracy. 


The fairness of the final hull, 
which, with the old method, is so 
much dependent on the accuracy of 
drawings and the measurements 
taken from them, is ensured by the 
extreme accuracy with which the 
flame cutter will trace out a section 
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defined by tabulated dimensions on 
a planning sheet. 


This machine, which is the first of 


its kind in Britain, consists of a 
transverse boom carrying a cutting 
head on either side of a fixed 
central track. Hydraulic servo motors 
move the carriage along the track 
and the cutting heads on the boom. 
The motors are controlled by a 
Ferranti magnetic tape mechanism 
with rotary feed-back devices. The 
heads move in opposition to one 
another so that both port and star- 


Electronic Control of 


An important step towards automa- 
tion in the tyre industry is the 
introduction at Fort Dunlop of new 
electronic machinery, operated on a 
time-temperature basis, to control 
the mastication of crude rubber and 
the subsequent mixing of the various 
ingredients that go to make up the 
modern tyre. 

Both mastication of crude rubber 
to soften it, and the mixing of the 
ingredients are carried out in Ban- 
bury mixers, but the systems are 
slightly different. In mastication, the 
crude rubber is manually loaded, the 
machine started by a control button, 
and the rubber automatically dis- 
charged either when a predetermined 
temperature is reached, or after a 
fixed time has elapsed. In mixing, 
both time and temperature require- 
ments must be satisfied before the 
compound is discharged. 

To record the temperature an 


electric thermometer inside the mixer 





board plates for the same ship can be 
cut simultaneously. 

In addition to the positional 
monitoring along the axes, other 
control elements are included to 
cover requirements peculiar to the 
flame cutting process. The inter- 
mediate stages between the drawing 
board and the actual flame cut are 
now confined to a planning sheet 
from which a magnetic tape is 
produced by means of a Pegasus 
computer in conjuction with a 
digital differential analyser. 


Rubber Mixing 

is used. When the required tempera- 
ture is reached, an electronic switch- 
gear unit opens the discharging door 
and the rubber is discharged. The 
machine then resets itself for another 
cycle. In the case of failure of the 
system, a clock will operate a master 
switch overriding the other auto 
controls. 

The automatic timing mechanism 
consists of a battery of timing discs, 
one for each mechanical operation, 
which can be set to operate as 
required. 

Instrument panels in the control 
room, each with emergency switches, 
preset timing mechanism, guardian 
clock and a visual record of mixing 
temperatures ensure accurate con- 
trol of the Banbury mixers. The 
degree of automation achieved has 
reduced the amount of skilled super- 
vision necessary and virtually elimin- 
ated the loss of batches due to 
faulty mixing. 


Waiting to load a batch of crude rubber into the Banbury mixer, the operator pauses while the machine resets 
itself after discharging a batch of mixed compound 
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Making Strong 
Joints in Expanded 
Tubes 


Certain aspects of the tube-expanding 
process were dealt with by L. E 
Culver and Professor Hugh Ford 
in a paper, “An Experimental Study 
of Some Variables of the Tube- 
expanding Process”, read to The 
Institution of Mechanical Engineers 
on February 20. Tests were made 
using a rig previously developed as 
part of a research sponsored by the 
British Shipbuilding Research 
Association, and the factors in- 
vestigated were (1) retubing, (2) the 
starting position of the roller cage 
within the tube, and (3) the initial 





























Tests show that strong expanded-tube joints are made 
when the rollers start with their front ends almost at 
the back of the joint 
clearance between tube and seat. A 
few tests were also reported on the 
relaxation of the joint with time. In 
the retubing tests, further tubes were 
expanded into seat plates used in 
previous tests, from which the 
original tube had been removed. The 
main conclusion was that seat 
pr2ssures can approach the theoretical 
maximum in retubing, and that if 
an extra pass is made to take 
advantage of the work-hardened 
seat, a stronger joint than in a first 

expanding results. 

To study the effect of the starting 
position of the rollers within the joint 
four complete tests were made. The 
results show conclusively that a 
much stronger joint is obtained with 
less work, if the rollers start with 
their front ends almost at the back 
of the joint. Tests to study the effect 
of the initial clearance between tube 
and seat showed that clearance is 
not a major factor in joint strength. 


Automatic 

Die Production 

New programming methods evolved 
at the Hayes laboratories of E.M.I. 
Electronics Limited make it possible 
to produce first-class dies on milling 
machines, direct from the drawing 
and without the use of an external 
computor. Special mathematical 
techniques have been devised to 
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provide continuity in “blending” 
between the co-ordinates shown on 
the normal blueprint. Punched tape 
feeds instructions into what is in 
effect a built-in computor which 
controls the mill. 

This system gives several advan- 
tages over the conventional method 
of die-sinking from mahogany or 
metal models. For a typical medium- 
sized product, the tape can be 
programmed in about half the time 
required to make a wooden pro- 
totype. As women programmers can 
be employed instead of skilled model- 
makers, the cost per hour is also 
greatly reduced. It is found in 
practice that the machining time too 
is considerably less than by norma! 
methods. 

The new system ensures a con- 
sistent accuracy of 0-002 in., 
and forging, casting and _ plastic 
moulding dies can all be produced 
on machines equipped with the 
system. Turbine blades, car rear 
lights and telephones are three 
examples of the type of articles for 
which dies can be produced more 
efficiently. The makers state that an 





Cantilever canopy for setting arches 


electronically controlled vertical 
milling machine costs very little 
more than a conventional copying 
die-sinker of the same size 


Cantilever Canopy for Setting Arches 


The Central Engineering Establish- 
ment of the National Coal Board has 
been engaged for some time on the 
development of canopies for arch 
setting work in new mine headings. 
One promising design is a cantilever 
canopy for use with three-piece 
arches in 16 ft by 12 ft roadways, 
which can be used in conjunction with 
any set of equipment which will leave 
sufficient head reom for its operations. 

As can be seen in the accompany- 
ing photograph the canopy, which is 
self advancing, is mounted at roof 
level beneath the arches already set. 
To do this, hanging brackets con- 
taining guide rollers are clamped to 
the arches as they are set, and R.S.J. 
rails integral with the canopy mount- 
ing are supported by the rollers and 
ride forward on them when the 
canopy is to be advanced. Hydraulic 
or pneumatic cylinders can be pro- 
vided to impart this forward move- 
ment; alternatively the mounting 
can be winched forward. 

The canopy itself is of corrugated 
Sheeting carried on transverse seg- 
ments which are in turn supported 
on a framework of tubular steel. 
This framework projects as a canti- 
lever beyond the last arch, and is 
hinged so that the canopy can be 
canted downwards when required. 

The canopy is held in the operating 
position by two hydraulic cylinders; 
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these cylinders can be set to yield at 
a predetermined load, so that when 
this load is reached the canopy will 
tilt forwards and shed debris away 
from personnel and equipment. 

When an arch is to be set the 
canopy is lowered to an angle of 30 
degrees to the horizontal, and the 
arch is inserted in slots provided for 
this purpose in the canopy. The 
canopy is built in sections of three 
feet each to cover advances of six, 
nine or twelve feet. 

Another design under considera- 
tion involves a canopy. which, 
instead of being hinged, can be 
raised and lowered as required by 
means of a roller chain in vertical 
steel channels. This canopy also 
projects as a cantilever beyond the 
last arch set, but when it is to be 
used as an arch setter, two channels 
are lowered at the support-end of the 
canopy to act as guides down which 
the canopy is lowered to ground 
level. This canopy is in sections to 
take two, three or four arches and 
advances of up to twelve feet. The 
canopy and arches are raised by 
hoisting gear powered by a 7 hp 
eleciric motor. As with the hinged 
canopy, this device is mounted on 
brackets slung at roof level beneath 
the arches already fixed. This canopy 
also can be made to yield at a 
predetermined load. 
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Welding Makes 
Lighter Road 
Wheels 


The majority of vehicle road wheels 
have had the rims riveted to the 
centres but the tendency now is 
increasingly towards welded 
assembly. At the works of Steel 
Stampings Limited at Cookley, near 
Kidderminster, five special Quasi- 
Arc Fusarc installations are in use, 
each consisting of a modified self- 
propelled automatic welding machine 
mounted on grooved wheels on a 
track. Next to the track is mounted 
a 5 cwt tilting turntable manipulator, 
on which the tacked rim and disc 
assemblies are mounted in such a way 
that the welding can be carried out 
in the horizontal position. The 
grooved wheels and track are pro- 
vided for the sake of flexibility, so 
that the installation can be used for 
longitudinal welding if desired. Four 
of the installations are powered by 
1,000 amp generator groups and 
the fifth by a 1,200 amp metal 
rectifier, each using continuous elec- 
trodes at about 600 amp. A sixth 
installation similar incorporates a 
Fusarc/CO, welding head which 
gives higher welding speeds, deeper 
penetration and high quality weld, 
and with which welding time can be 
cut by one-third: in addition, de- 
slagging is extremely easy. The 
higher speed with this machine arises 
from a combination of flux and gas 
shielding obtained from the CO, 
and a patented continuous covered 
electrode. 








Trebling Man-output of 
Small Castings 


A packaged foundry moulding system 
producing 240 moulds an hour 


WO root causes of inefficiency in the jobbing foundry 

are primarily lack of floor space and secondly the 
fact that moulders often carry out the attendant opera- 
tions of sand preparation, metal pouring, knocking out 
and material handling. A direct approach to these 
problems, particularly the economic utilization of 
labour, has been made in the Hallsworth automatic 
moulding system which employs the principle of using 
relatively small, easily handled moulding boxes with 
completely automatic equipment to reduce operator 
fatigue but still retaining the human element so far as 
mould inspection and coring up prior to closing. 

The system is centred on an automatic moulding 
machine which automatically sprays, charges with sand, 
edge tucks, squeezes, removes surplus sand, strips and 
deposits the mould on to a conveyor track ready for 
assembly. This entire sequence is carried out on a four- 
station machine served by a number of ancillary appli- 
ances and the use of self-locking indexing mechanism 
with synchronized timing of each operation from a 
master control. 

The problem of expanding the moulding machine into 
a closely integrated moulding system has been overcome 
by using the optimum amount of mechanization on each 
element of the three major cycles, moulding box, sand 
and metal. These cycles are closely interlinked by means 
of appropriate conveyors. Handling moulds prior to 
casting, setting up, clamping for pouring, and extraction 
of finished castings have been solved by the use of the 
rotary mould conveyor. 

The complete Hallsworth system which has now been 
fully developed by Rubery, Owen and Company Limited, 
P.O. Box 10, Darlaston, Wednesbury, Staffs., is in 
effect a package moulding plant, for the complete 





Charles Perks Limited 


Fig. 1.—A general view of the installation, showing an operator placing a box part on 
the machine. The box return conveyor is in the foreground 
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system can be accommodated on a 6 in. concrete founda- 
tion approximately 30 x 60 ft. A general view is shown 
in Fig. | with the operator loading the moulding box at 
the first station. The size of box selected measuring 
2 x 9 5 in. whilst smaller than generally used for 
manual operation has enabled faster moving equipment 
to be employed with less fatigue for the operator and 
yielded a greater overall output per man. The system is 
capable of producing at least 240 completed moulds per 
hr and would require a five-man team to operate it. 
Thus compared with manual operation with larger 
boxes the system can therefore be conservatively 
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Fig. 2.—A schematic diagram showing the layout of a typical unit. As depicted the 

installation would take up a floor area of 60 = 30 ft. 1, sand feed conveyor; 2, auto- 

matic moulding machine; 3, coring conveyor; 4, rotary mould conveyor; 5, pouring 

mechanism; 6, shake-out; 7, casting delivery conveyor; 8, mould box return con- 

veyor; 9, underground sand return conveyor belt; 10, magnetic separator; 11, sand 
reconditioning plant; 12, control panel 





estimated to represent a trebling of output per man on 
similar weights of castings. 

The schematic diagram in Fig. 2 is a complete layout 
of the plant. The four conveyors, i.e. sand supply, 
coring, box return and underground sand return con- 
veyors, have been arranged to provide the necessary 
linkage between the three main cycles of sand, metal, and 
box movement. 

It should be noted, however, that this arrangement or 
the size of the foundations given is not mandatory and 
complete flexibility has been achieved in that, whilst the 
system is complete in itself, the basic units of moulding 
machine and rotary conveyor can be served by an 
outside sand and metal supply where such capacity is 
already in existence. 


The moulding machine—its operation and construction 

A general view of the Hallsworth automatic moulding 
machine, MK.II, is given in Fig. 3. The machine consists 
of four stations and a rotary table which automatically 
conveys the half-box and pattern from station to station. 
At the first station the operator, after locating the box 
part on the pattern plate, pulls down the vertically 
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Fig. 3.—The Hallsworth automatic moulding machine Mk. II 


positioned hinged sand allowance frame on to the box 
part. The table indexes to station 2 to receive sand and 
in its arc of movement is subjected to a spray of parting 
fluid. A semi-rotary hopper turns through 180° dis- 
charging sand on to the box part mounted on the table. 
A frame fitted to the sand chute then moves downwards 
compressing the sand round the edge of the mould, i.e. 
“edge tucks”. The table then indexes to station 3 for the 
main squeeze operation. During this movement the sand 
filled box part, passes under an adjustable sand levelling 
device or static strickle which strikes off surplus sand. 
Following the main squeezing operation the table indexes 
from station 3 to station 4 during which time the hinged 
sand allowance frame is restored to the vertical position 
to enable the scraper bar to strickle the mould. The 
pattern plate is vibrated and the mould stripped to be 
received by the take-off arms which by now have moved 
into position. The cycle is completed when the take-off 
mechanism places the half mould face upwards on to a 
moving belt conveyor. All the operations described take 
place simultaneously and four boxes and patterns are in 
use at any instant. For the operator’s part his functions 
are confined to inspecting the pattern plate and cleaning 
with compressed air gun if necessary, positioning the 
box part and bringing down the sand allowance frame. 
The table indexing mechanism controls the operating 
cycle and the speed of operation is by mechanically 
linking a hydraulic dashpot system to the pneumatic 
power system which rotates the table. Overall cycle time 
is controlled electrically by process timers and individual 
cylinder speed is controlled pneumatically by speed 
control valves. Motion is transferred from the index 
cylinder to the rotary table by a pawl and indexing cam 
and the interrupted rotary movement is under the control 
of a hydraulic cylinder ensuring that starting and stopping 
the table is reasonably shockless. During the power 
stroke of the index cylinder the pawl is in the engaged 
position so that motion is carried directly from the 
cylinder to the machine table via a pair of indexing 
plates, and a vertical shaft. The shaft is mounted in top 
and bottom bearings and has the pattern table keyed to 
it. Adjustable cams are attached to the indexing plates 
which control in sequence, the primary ancillary opera- 
tions which are performed when the table is in motion. 
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The operations which are undertaken when the table is 
still, are under the direct control of a pilot valve which 
is actuated from a cam positioned on the mould take-off 
arms. An emergency foot operated solenoid stop control 
is fitted externally to the base casting which immediately 
cuts off the supply of air to the machine and unloads all 
cylinders, thus bringing all motion to a standstill, and 
allowing the table to be moved freely by hand. 

The head casting with hinged cover accommodates the 
table indexing and locking mechanism, sand squeezing 
cylinder with timing and pilot valve controls, and the 
main oil reservoir. Running between the cartridge 
bearing assemblies fitted to the base and head castings, 
is a 34 in. dia hollow steel shaft, keyed to which is the 
steel fabricated, four-station, moulding table. The table 
is openly constructed to limit any surplus sand build-up 
or adhesion. Also fitted to the table driving shaft is an 
assembly of four hinged frames so sprung that they will 
remain vertical during loading and unloading and 
horizontal when edge tucking and squeezing. At the end 
of the cycle, the frame is vertical and after placing a new 
moulding box in position at station | the operator 
lowers the frame where it is held down horizontally by 
over-cenired springs. Between the squeezing and mould 
ejection, stations 3 and 4 a projection at the back of 
the frame passes under a positioned wheel which forces 
the frame into the vertical position. The purpose of the 
frame is to contain surplus sand for ramming require- 
ments and to prevent spillage during these operations. 

A steel chute is fitted to the moulding machine seen to 
the right of the head casting in Fig. 3. At the top of this 
chute is mounted a double sided hopper which consists 
of two opposed box-like compartments, one of which is 
always in a position to receive sand from the sand belt 
conveyor working and reservoir hopper. The double- 
sided semi-rotary hopper is mounted horizontally on 
two male bearings attached to a square shaft. At each 
indexed operation, the hopper turns through 180° in a 
clockwise or anti-clockwise direction, emptying the sand 
filled compartment. The amount of sand entering the 
hopper between two indexing operations is controlled 
by adjusting the gate on the reservoir hopper, thus 
controlling the level of sand on the belt. The steel chute 
is fitted with a movable frame at its discharge outlet, the 
frame having four “keep” sides, the leading edges of 
which are flanged to squeeze the sand at the edge of the 
moulding box and thus perform the function of “‘edge 
tucking”. Vertical movement of the edge tucking frame 
is effected by two double-acting pneumatic cylinders. 

The main squeezing operation at station 3 is developed 
by the main squeeze cylinder which is accommodated 
within the head casting and operates vertically. The 
piston rod carries a serrated press plate which enters the 
sand frame when squeezing. In order to accommodate 
the heavy thrust which takes place, a pair of pads are 
positioned on the underside of the table designed to 
contact on a pair of tapered support rollers fitted to the 
base casting when a load is being applied, so stopping 
table deflexion and limiting main bearing wear. Any 
variation of pressure required, can be obtained by 
adjustment of an easily accessible pressure control on 
the airline. A similar system also is operative during 
edge tucking at station 2. 

For stripping the mould station 4 the lifting mechanism 
consists of an aluminium casting on which are mounted 
four ejector pins positioned to locate at the corners of the 
box. Vertical movement of the unit is obtained by a 
specially designed heavy duty air cylinder, to which are 
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Fig. 4 (above).—View of the mould take-off station of the moulding machine. The 
half mould has engaged in the take-off arms and is being transported towards the 
coring conveyor 


Fig. 5 (right)—The scraper frame of the moulding machine seen cutting away 
surplus sand from the mould. Upon completion of its stroke the mould lift operates 
and the take-off arms engage on the mould for removal 


coupled steadying hydraulic cylinders. The mounting 
structure is a bracket cantilevered from the base casting. 
Before the four pins are in contact with the box, a 
pneumatic vibrator comes into action on the underside 
of the pattern plate and continues during lifting, to 
facilitate a clean stripping action. 

The mould take-off shown in Fig. 4 consists of two 
steel lifting arms, semi-rotatably mounted in  self- 
aligning roller bearings, located on a steel frame. The 
arms are actuated by two trunnion-mounted cylinders, 
positioned in parallel, an air cylinder supplying motive 
power and a hydraulic cylinder to control speed. The 
two lifting arms are fitted with spring-loaded catches 
which engage corresponding projections on the moulding 
box to prevent any movement of the half mould in the 
arms during its transfer to the coring conveyor and yet 
allow it to be withdrawn by the conveyor. 

Prior to the transfer operation, excess sand is removed 
from the mould back by the cutting action of an adjust- 
able scraper blade pivoted to the mould take-off lifting 
arms. In the moulding box discharge position, the 
scraper rests on stops with the leading edge facing 
towards station 4. When the take-off arms move to 
engage a mould, they are preceded by the scraper 


frame which is guided by rollers set flush either side of 


the scraper blade and running along the faces of the 
moulding box sides. The action of the scraper frame 
passing across the moulding box cutting away excess 
sand, is shown in Fig. 5. 

From the moulding machine the half moulds proceed 
along the coring conveyor shown in the general view 
Fig. | towards the rotary mould conveyor, Fig. 6. 
Simple core laying is carried out while the moulds are in 
motion and the half moulds then proceed towards the 
clamping mechanism, Fig. 7. If more complicated 
coring is required, then semicircular tables are positioned 
to the side of the coring conveyor, on to which the 
operator pulls the matching half moulds, lays the cores, 
closes over the cope mould and restores the completed 
moulds to the conveyor. 
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Rotary mould conveyor and clamping mechanism 

The completed mould is loaded manually into the 
rotary conveyor shown in Fig. 6, the effort needed being 
slight, since a slip is provided at the end of the coring 
conveyor down which the boxes slide into the next 
pallet. 

The mould clamping mechanisms or pallets, depicted 
in Fig. 7 are carried on the outer ring of the rotary 
track. Each unit consists of a base with a spring loaded 
top, and is mounted in pivots about the bottom pallet 
between two upright supports. In each pair of pivot 
members, two easy fitting links, one each side of the 
mechanism are connected together with a steel bar which 
projects a short distance through each link. This bar is 
provided with a pressure roller in the centre which is 
fitted to the underside of the mechanism to engage with 
a cam rail controlling the angle of tilt. When the mech- 
anism is tilted, clamping is effected by the projecting 
ends of the link tie bar interfering with the top of the 
two vertical supports causing the pressure roller to force 
the top plate downwards on to the mould. 

When the mechanism is restored to the horizontal 
position, again by the control of the roller engaging with 
the cam rail, the clamping pressure is relieved which 
enables the springs to exert an upward thrust to the top 
plate and so facilitate the removal of the mould. The 
pallet mechanism is so designed that any unevenness of 
the sand face does not interfere with the ultimate contact 
of both box parts and the mechanism is aligned essenti- 
ally about the major pouring axis of the box. 

To pour the moulds in the vertical position, standard 
foundry ladles are used but the carrying handle is modi- 
fied. The ladle and carrying handle are supported in a 
self-adjusting cradle suspended from a swinging arm 
rotating about the centre of the track. The cradle 
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consists of two hooks and is supported by a compression 
spring working in a housing which, in addition to 
catering for the rotary and vertical movements, also 





allows the ladle to be moved inwards or outwards as 
desired. The arm has a counter balance weight fitted to 
reduce fatigue. Following the casting of the mould, the 
track continues to take the pallet round with no change 
in angle. During this period the cast metal is solidifying 
and steps have been taken to ensure that no vibration 
occurs. The speed of the track has to be controlled to 
enable the casting to solidify completely and this is turn 
controls the whole clamping, pouring and shake-out 
cycle. The track is wire rope driven from a variable 
speed gearbox and electric motor. After the necessary 
cooling period, the poured moulds are automatically 
restored to the horizontal position and unclamped 
ready for removal at the shake-out. 

The shake-out is a conventional vibratory frame-type 
machine fixed to the foundry floor and positioned over 
an underground sand return conveyor. The box parts 


Combination Packing Blocks 
Aid Clamping 

A rapid method of building up the right clamping height 
is provided by the Stack-a-Jack system of clamp support 
which introduces a number of novel features. Set No. 1 
illustrated here will provide four identical clamp supports 
ranging from +) to 444 in. rising by + in. increments. 
The set comprises four each of 20 components including 
a 14 in. dia base, three column pieces and 16 flanged caps. 

Each piece is plainly identified by a code letter and the 
chart shown in the lid of the case, gives quick reference 
to the combination required for any height in the range. 
The pieces are case hardened, cadmium plated and each 
part is held to limits of +0-002 in. 

Set No. 1 is intended for small and medium work, 
but its range can be extended with set No. 2 containing 
four additional column pieces of multiple inch lengths, 
bases and adapters for the flanged caps. 

The parts for the Set No. 2 are drilled through so that 
a clamp support can be bolted in position when machin- 
ing, the bolt head in conjunction with washers as 
necessary can then be used for final adjustment and also 
making it possible to use them on a lathe face plate. 
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are placed on the gravity rolier conveyor returning to 
the moulding machine to complete the cycle. 
The used sand is carried by the underground conveyor 


PIVOT 





OUTER RING 


Fig. 6 (left).—View of the rotary casting conveyor 
showing the position of the mould pallets at various 
stages of its rotation 


Fig. 7.—A detailed view of the mould clamping 
mechanism or pallet with a moulding box in position 


beneath the magnetic separator. It is then discharged into 
a bucket elevator and raised to a rotary screen above the 
storage hopper. It will be appreciated that with the wide 
range of alloys for which the plant is suitable, there will 
also be a considerable variation in the sand condition 
requirements and the sand mill most suited for a 
specific requirement, whether for continuous or batch 
production can be provided. Whichever type of sand 
processing installation is used, the sand cycle is controlled 
automatically by electrical sequence control gear. 


Control panel 

The control unit panel for the moulding machine 
carries two indicator lamps showing that the control 
circuit and rectifier are energized. The circuit is so 
arranged that all the motors must be started in their 
correct sequence. 





The Stack-a-Jack Set No. 1 of clamp supports are clearly marked for easy build up 
of clamping height 


Stack-a-Jack equipment is obtainable from Thomas 
Cowley, 116 Coleman Court, Kimber Road, London 
SWI8. 
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Oil Pipelines—A World-wide Network 


The oil pipeline has a history of less than a hundred years and in that 
time it has evolved from wooden construction to the modern fully 
protected and automatically controlled welded steel pipeline. There 
are thousands of miles in existence now, but present construction 
will add many more. The world-wide network will continue to expand 
as long as the demand for oil grows 


T the present time there are more than 300,000 miles 
of pipeline carrying crude oil from wells to coastal 
terminals or refineries, and from the refineries to industry. 
The U.S.A. has been the pioneer of the pipeline system 
and now operates about four-fifths of the world’s pipe- 


lines outside the Soviet sphere of influence. In view of 


however, a_ great 
inevitable in the 


demands, 
countries is 


increasing world-wide 
expansion in other 
immediate future. 

The first oil pipeline was made in Pennsylvania in 1861, 
only two years after the drilling of Drake’s well, but as it 
was constructed of wood it soon proved unsatisfactory. 
It was followed in 1865 by a cast-iron pipe five miles long 
and two inches diameter, with screw ends to its sections. 
This had a capacity of about 200 tons a day, and operated 
at a pressure of 200 psi. The pumping machinery con- 
sisted of three steam-driven pumps. 

When steel began to replace cast iron in 1910, there 
were 40,000 miles of pipeline in the U.S.A., all trans- 
porting crude oil. By 1930 the method was being extended 
to include the pumping of refined products, and today a 








A prefabricated ‘nest’ of pipelines being lowered into the harbour at Pernis, near 
Rotterdam, Holland, to link a new tank farm with Royal Dutch/ Shell Group refinery 
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Part of a 150-mile long pipeline being laid across the Gulf of Coro, Venezuela, on its 
journey linking the oil fields of Lake Maracaibo with a refinery at Cardon, on the 
Paraguana Peninsula 


variety of petroleum products can be delivered at high 
pressure to different terminals in a continuous flow, 
separated from each other by very small quantities of 
overlapping products known as “contamination plugs”’. 
Gravitometers react to the specific gravity of a required 
batch as it comes through, and electrical control appara- 
tus is then brought into operation to switch it to its 
appropriate tank of location. Radioactive tracers can 
also be used to identify the different products. 

Remote control of pipeline operations is becoming 
more and more important, the Ozark pipe line system in 
the U.S.A. being perhaps the most advanced example. 
Control of the flow of crude oil, checks on pressure along 
the line, switching of products, etc., can all be handled 
from a main control station through electric cables or 
even by high frequency radio. The time is approaching 
when the entire operation of a pipeline may be controlled 
automatically. 

There are also pipelines for the transmission of natural 
gas. By the end of 1957 there was a total of 546,000 miles 
of trunk and distribution lines for natural gas in the 
U.S.A. 

In the Middle East, the major source of oil supplies for 
Western Europe, more than a quarter of the total output 
is moved overland by pipelines such as the 1068 miles of 
30/31 in. Tapline and the 556 miles of 30/32 in. line 
between Kirkuk in Iraq and Banias on the Syrian coast. 

In transporting large quantities over long distances 
through a period of years, the pipeline has proved the 
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Difficult terrain. A portion of pipeline hanging over a wash-out after torrential 
flooding in the Tarakan Region of Borneo 


most economical method, provided it is used to capacity. 
There are no empty vehicles to return or service, delivery 
is continuous, and the labour force required is small 
except during the construction period. At the same time, 
however, a considerable amount of capital is tied up: the 
pipeline is always full of what it is transporting, and this 
constitutes, as it were, a permanent store of oil, gas or 
products whose values cannot be realised until the line is 
taken out of operation. 


Pipe laying and protection 

The costs of laying pipeline are always high. Tapline 
cost £80,000 a mile, and the Kirkuk-Banias line £75,000 
a mile. After preliminary aerial and ground surveys have 
established the best route, complicated legal negotiations 
may be necessary with foreign governments or private 
property owners. Detailed surveying and the planning of 
engineering work follow. Although modern equipment 
speeds the processes of excavation, wrapping, laying and 
welding, much of the work may have to be undertaken 
over undeveloped land where the provision of supplies 
for the job itself and for the men on the job involves 
heavy expenditure. 

The steel pipeline of today is usually laid in sections of 
30/40 ft long, these lengths being strung along the route 
and subsequently welded together. To avoid dangerous 
contraction or expansion as a result of fluctuations in 
temperature, a certain amount of slack is left in the line. 

The normal life of a pipeline kept in good repair is 
about 25 years. The main problem is that of keeping it in 
such repair. Before being laid, the exterior of the pipe is 
cleaned and treated to guard against corrosion. If it is to 
go below ground or under the sea, this protection is 
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A section of a 64-mile long pipeline trestle crossing swamplands in Netherlands New 
Guinea. The line carries oil from the jungle-surrounded fields of Wasian and Mogoi 
to the coast, over 50 miles away 


provided by coatings of moisture-proof material such as 
bitumen—itself a petroleum derivative—and wrappings 
of fibre glass or bitumenized felt. Inhibiting agents such 
as cement and synthetic resin-based linings are used to 
safeguard against internal corrosion, and promising 
experiments are now being carried out on the application 
of polyethylene—another petroleum-based product—as 
a lining material. 

In the oilfields, the inside of a pipeline is often cleaned 
by a scraper known as a “‘go-devil”, which, carried along 
by the oil flow, whirls its arms round to remove deposit 
from the sides of the pipe. Rust is cleared by the daily 
introduction of small quantities of a special solution 
which will also act as a preventive by coating the inside 
with a molecular skin. 

Low-flying aircraft on major pipelines and patrols of 
“‘beat-walkers” on very short lines keep a continual 
watch for discoloured ground and dying vegetation 
indicating leakages, which are more common in older 
lines where screw joints were used than in modern 
electrically welded pipes. 


Underwater lines 

Among the most fruitful recent developments has been 
the tapping of oil resources beneath the sea. Lines have 
been laid and are still being laid in the Gulf of Mexico, 
where drilling and production platforms operate in some 
cases more than 60 miles from the shore. In Trinidad an 
undersea line is being built to serve the offshore field of 
Soldado. Much of the oil from Lake Maracaibo in 
Venezuela travels by pipeline partly under water and 
partly over land to the terminal at Palmarejo. This was 
inaugurated early in 1952 by a “‘go-devil” carrying a 
couple of champagne bottles through the line. In the 
U.S.A. pipes from the natural gas wells in Lake 
Pontchartrain, New Orleans, supply gas to the boilers of 
Shell’s Norco Refinery. 


Projected pipelines 

Existing pipeline systems are all likely to be extended 
as demands increase. The 34-mile, 16-in. line from 
Boscan field in Venezuela, crossing the neck of Lake 
Maracaibo to the new Puerto Miranda terminal, will 
soon be completed. Fresh pipelines will be needed for the 
development of new, promising oil areas such as those in 
the Sahara Desert and Nigeria. 

There are tentative plans in British Columbia to 
construct a crude oil line along the same route as an 
existing 650-mile natural gas line from the north-east of 
the province to Vancouver and the U.S. border. Lines 
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for transmission of refined petroleum products are under 
construction in Chile, and there is a proposal for a 
Durban-Witwatersrand line in South Africa. 

A 160-mile pipeline in Indonesia is to be built by Shell 
to link the Tangjung field with the coastal refinery at 
Balikpapan. Work will take three years to complete, and 
will involve an expenditure of £18,000,000. 


In Europe, a scheme is envisaged for the supply of 


crude oil from Marseilles to the Ruhr, with branch lines 
to Strasbourg, Antwerp and the Paris area. In addition, 
plans have already been prepared for a line to transport 
crude oil from the port area of Rotterdam to the Rhine 
basin in Germany. The initial capacity will be about 
74 million tons a year, but this could be more than 
doubled by installing additional pumping capacity. The 
whole system, some 200 miles in length, is expected to be 
ready for use by 1960. 

In Great Britain a strategic system played an invaluable 
part during the war in the transport of oil from west 
coast ports to East Anglian aerodromes and the south 
coast—and, of course, in the supply of oil across the 
English Channel to the Allied invasion forces via PLUTO, 
each line of which was laid continuously from floating 
drums 40 ft dia and 60 ft long instead of by the usual 
method of adding and welding sections. Today, London 
Airport needs vast quantities of fuel and new fuelling 
facilities were inaugurated there in November, 1958. A 
Bill is being laid before Parliament for permission to link 
the airport with a storage depot at Walton-on-Thames, 
eight miles away. 

Gas obtained from oil will soon be piped to the North 
Thames Gas Board from the refinery at Shell Haven in 
Essex. 

Each year the demand for oil and its products grows. 
It will continue to grow for some years. 


Self-aligning Levels for 
Surveying 


By introducing automatic compensation for small errors 
incurred when setting up a surveyor’s level, the optical 
stabilizer developed jointly by Cooke, Troughton & 
Simms Limited, York, and Hilger & Watts Limited, 
98, St. Pancras Way, London, NWI, should do much to 
reduce the preparatory work associated with the con- 
ventional spirit level instrument. 

The design is a patented form of optical stabilizer 
which can be incorporated in the telescope of the level 
and once the instrument has been approximately levelled 
by means of the circular spirit vial the stabilizer sets the 
line of sight in a horizontal plane with precision and 
speed. 

The method of compensation is purely optical and 
does not depend upon mechanical magnification of the 
residual tilt of the instrument. The moving part of the 
compensator carries two reflecting prisms and is sus- 
pended by four flexible metal strips forming a flexure- 
pivot, the strip material having a constant modulus of 
elasticity. This type of pivot is particularly suitable for 
this purpose since it is frictionless and robust; can be 
operated an infinite number of times and yet returns 
unfailingly to the correct position and allows the com- 
pensator to come to rest in the vertical plane with a 
sensitivity of less than one sec of arc. Total movement of 
the swinging part of the compensator is restricted to 
20’ of arc by a damper which also serves to take the 
weight of the swinging prism mount when the instrument 
is in transit. The telescope is of the internal focussing 
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type so constructed as to allow the stabilizer to be 
housed between the focussing lens and the reticule, and 
by virtue of the prism system the observer sees an erect 
view of the measuring staff. 

Each company has designed its own instrument 
incorporating an identical stabilizer unit. In genera! 
appearance, however, both instruments are similar to 
a conventional surveyor’s level, each has a three-screw 
levelling base, circular bubble for preliminary levelling, 
azimuth clamp and tangent screw, and optional horizonta! 
circle. Also a parallel plate micrometer attachment can 
be provided having a range of -02 ft for measuring the 
interval between the reticule line and the nearest division 
of the staff directly to -001 ft. 

The telescope magnification is x 32, the aperture -%” 
and the field of view is 1° 20’ with a short focussing 
distance of 6 ft. Field trials show an accuracy of 0-02 ft 
per mile is easily attained whilst by taking the usual care 
associated with double levelling an average closing error 
per mile of 0-004 ft is attainable. 


Tongs for Remote Handling 
To enable radioactive and toxic materials to be safely 
handled remotely and without the necessity for remote 


handling at fixed stations, Teleflex Products Limited, of 


Basildon, Essex, have recently introduced a new device, 
an Overwall tong, which can be used for gripping, 
carrying and rotating. Designed in conjunction with 
A.E.R.E., Harwell, the unit is sensitive and positive in 
action, and is virtually free from back-lash. 

All the mechanism and a flexible shaft having one end 
attached to an operating control mechanism, and the 
other to a tong head, are sealed and require no main- 
tenance. The tong head is closed by a trigger mechanism, 
fitted with a fine adjustment for positive grip, and is 
rotated by means of a twist grip handle. A quick release 
trigger provides instantaneous release of the tong grip. 
The body of the unit has an engraved scale of three 
markings, adjacent to the adjusting sleeve to indicate 
maximum and minimum fine adjustments of the tongs 
and the support handle is adjustable for position and 
readily adapted to suit right or left-hand operation. A 
hook is provided for storage and also for the attachment 
of a pulley wire and counterweight if required. The 
weight of the unit with the tongs, which are completely 
interchangeable is 6} 1b, without tongs 6 Ib. 


\ 





Remote handling with the Overwall tong 
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Fig. 1.—The Hayes Tracemaster Type TM 434A fully automatic 
copy die-sinking machine has a 43 = 11 in. table and capacity for 
work up to 20 x 12 = 8 in. deep 


Copy Milling and Die-sinking 
Machinery 

O speed up the production of forging and die-casting 

dies, plastic and rubber moulds, Hayes Engineers 
(Leeds) Limited, Gelderd Road, Leeds 12, have developed 
a new series of Tracemaster machines, the Type TM 43A 
fully-automatic copy die-sinking machine and the 
Type TM 43D heavy duty vertical miller for 360° copy 
profile milling. 

The Tracemaster TM 43A, shown in Fig. 1, with a 
43 x 11 in. table, offers maximum die block capacity of 
20 x 12 x 8 in. deep, and the longitudinal traverse of 
the table 19in. and the 9in. lateral traverse of the 
underslide, are infinitely variable up to 5in/min. The 
vertical traverse of the knee is also infinitely variable up 
to 12 in/min for distance of 12 in. 

The machine incorporates a fully-automatic die- 
sinking cycle, and either automatic longitudinal or cross 
slide reciprocation can be selected with infinitely variable 
automatic pick feeds between 0-002 and 0-187 in. on 
the corresponding slide. A special feature of the machine 
is the provision of two balancing cylinders for the knee 
assembly. An adjustable control is provided which 
enables the full weight of the knee assembly and any 
weight up to 800 1b placed on the table to be exactly 
balanced, thus ensuring that the tracing valve is always 
working under ideal conditions, and making the vertical 
hand traverse finger light. 

The longitudinal and cross slide lead screws are 
hardened and ground and are driven by a hydraulic 
motor through a suitable worm reduction. The hydraulic 
pump unit incorporates two individual hydraulic circuits, 
one for the horizontal feeds and the knee balancing, and 
one for the vertical tracing. An oil cooling radiator and 
fan are fitted to keep the hydraulic oil at approximately a 
constant temperature. 

The sensitive tracer valve has a low stylus pressure 
and controls the vertical hydraulic ram giving depth 
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Fig. 2.—The Tracemaster Type TM 43D copy profile milling machine with a 
43 x 11 in. table. The spindle takes up to ¢ in. dia cutters 


control, and the horizontal traverse by means of a 
patented servo system, which stops the traverse when 
the stylus is fully deflected. This enables vertical walls 
to be automatically copy milled, and provides an approxi- 
mately constant rate of traverse over the contour being 
copy milled. The use of the servo system enables the 
full deflexion of the stylus to be kept to within + 0-006 
in., and obviates the tendency for the horizontal traverse 
to creep whilst copying deep vertical walls. For ease of 
setting up, the position of the tracer valve can be 
adjusted longitudinally and laterally, and it can also be 
swivelled. To ensure complete rigidity use has been made 
on the vertical slides and cross slide of hardened steel 
narrow guides, the longitudinal slide being a conventional 
dovetailed slide, the long underslide giving generous 
proportions to this slide. 

The milling head has a positive fine feed to the quill 
and also a rapid traverse by means of a hand lever. The 
spindle is of hardened alloy steel, spline and thread 
ground, great care being taken to eliminate all backlash 
between the large diameter spline and the spiral bevel 
gear, and the quill is also of hardened alloy steel, ground 
and lapped to fit the milling head. The quill rack 
and pinion and worm are form ground. The standard 
milling head is driven by means of a 9-speed gearbox, 
the range being 50 to 2400 rpm and incorporating nickel 
chrome gears and high tensile spline shafts. The drive 
from the gear box to the overarm shaft is by means of a 
flat belt readily accessible by a hinged cover on the back 
of the column. The control is of the dial type and is 
fitted on the right-hand side of the machine column. 

The Tracemaster Type TM 43D profile milling machine, 
Fig. 2, has been specially designed for 360° copy profile 
milling; the table measuring 43 x 11 in. has a longi- 
tudinal traverse of 14 in., a cross traverse 9 in., at speeds 
infinitely variable up to 20 in/min. The vertical move- 
ment of the table is a hand traverse of 12 in., and the 
spindle has a vertical adjustment of 34 in. The spindle is 
designed to take up to jin. dia cutters. 
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The table longitudinal and cross slides are both 
actuated by hydraulic rams controlled by the Hayes 
Digitrace 360° hand controlled tracer valve, which is 
equally suitable both for internal and external profiles. 
This valve consists of two tracer valves operated by a 
common stylus which always remains vertical, but is 
free to move in any horizontal direction, the amount of 
movement being adjustable by means of a graduated ring 
at the base of the valve. The amount of free movement of 
the stylus determines the speed of traverse and where 
accuracy is important an adequate traverse speed can be 
obtained with a deflexion of 0-001 in. The stylus is self- 
centring so that both slides are stationary when the 
stylus is central. In operation the stylus is held in contact 
with the template by the operator and deflected in the 
direction of traverse required. As the operator always 
fully deflects the stylus, the speed of traverse is kept 
constant, and the method of profiling enables a very 
high degree of accuracy to be obtained, particularly on 
components of a complicated nature. Hydraulic balancing 
of the weight of the knee assembly is also employed in 
this machine. 

The tracer valve is mounted in a bracket providing 
6in. longitudinal and vertical adjustment and 4 in. 
lateral adjustment to simplify setting up. 

The standard TM 43 milling head, which can be 
easily removed to allow alternative heads to be fitted, 
is driven by means of a 9-speed gearbox giving 
spindle speeds of 50 to 2400 rpm. 

Self-contained high-speed milling heads are also 
available having speed ranges of 1000 to 6000 rpm and 
6000 to 12,000 rpm. 


Copy Turning Attachment 


for the Monarch Lathe 

A completely self-contained copy turning unit is now 
available for application to Monarch lathes in service. 
Designated the Air-Tracer Pak, The Monarch Machine 
Tool Company, Sidney, Ohio, state it may be used on 
Series 60, 61 and 62 machines without any reduction of 
swing capacity. Removal of the regular compound rest 
permits quick attachment of the tracer slide assembly to 





The Air-Tracer Pak, a completely self-contained copy-tracer unit for fitting to 
existing Monarch lathes 
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the cross slide. This assembly consists of a hydraulically 
powered tool slide and a swivel base having the proper 
height and bolt circle size for application to the lathe 
with which it is to be used. The template support is 
clamped to the front bed V-slide. Micrometer dials are 
provided for longitudinal and cross adjustment of the 
template position and for quick and accurate template 
alignment, a swivel pin on the support is used in con- 
junction with a micrometer adjusting bracket. Appro- 
priate mounting holes allow the bracket to be positioned 
properly for both short and long turning templates and 
for facing templates. 

A portable self-contained power unit which stands 
at the front of the machine houses the hydraulic pump 
motor, operates on 110 volt, single phase, a.c., a receptacle 
on the power unit base providing easy power plug-in. 
There is also a connection on the base for the air supply 
line. On the top of the unit are storage brackets to which 
the tracer slide assembly and template support are 
attached when not in use. Castors on the unit make it 
portable for storage or for movement to the machine. 

The hydraulic cylinder stroke is 3}in., permitting a 
5 in. dia change with the tracer slide set at 45°. Maximum 
template length is 18 in. 





The light-weight Dolphin floating suction strainer constructed of plastics and stainless 
steel is made in four sizes for use with 14, 2, 3 and 4-in. suction hoses. 
‘ 


Floating Suction Strainer 

for Sump Pumping 

One of the difficulties in combining a strainer with a float 
that sustains the weight of the hose is that the twisting 
action of the hose tends to lift the strainer or invert it 
altogether. In the Dolphin design of floating suction 
strainer, produced by Megator Pumps & Compressors 
Limited, 43 Berkeley Square, London W1, this difficulty 
is overcome by establishing correct buoyancy relation- 
ship between the float and the strainer components and 
the provision of a freely rotating hose connexion to the 
body. 

The entire strainer is constructed from plastics and 
stainless steel to obviate corrosion, and the float chamber 
is filled with a moulding of expanded polystyrene foam, 
so that buoyancy cannot be lost as a result of accidental 
damage. The plastics used are extremely tough and 
resilient so that the strainer is well able to withstand very 
rough handling and hose dragging when used for sump 
hole pumping in mines, quarries and excavations. 
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Cut-away view of the Flexiseat valve. A, valve seat ring; B, screwed insert for seat 
adjustment; C and D, stops; E, valve disc 


Gin. Pivoted Dise Vatve 

ope. Y 
Only Bin. Across Flanges 
Notable features of the Flexiseat pivoted disc valves 
are the positive seating of the disc and a metal reinforced 
Nitrile valve seat ring and the compactness of the whole 
assembly; the distance across flange faces of a 6 in. bore 
valve is only 3in. These valves made by Wiseman & 
Swain Valve Company Limited, 66 Castleford Road, 
Birmingham 11, are made in a standard range of 3, 4, 
and 6in. bore and are suitable for fluid pressures up to 
300 psi. The main body is of Meehanite, the disc of 
aluminium bronze spherically machined on the seating 
surface and the reinforced valve seating is Nitrile 
rubber, Dunlop specification HXK and is suitable for 
water, oil, paraffin, air, etc. Operation is either by a 
screw-down type handwheel as illustrated or a hydraulic 
or pneumatic cylinder linked to the spindle. 


Industrial Boiler Firing 
Rotary and Low Pressure 


Type Burners 

Two distinct types of oil burner, a rotary burner incor- 
porating a fuel metering pump and a proportioning low 
pressure burner are announced by Swinney Brothers 
Limited, Morpeth, Northumb., for firing industrial 
furnaces and boilers. 

The rotary burner is of American design and by 
arrangement with The General Metals Corporation is 
being manufactured in this country under the name of 
Swinney-Enterprise rotary burner and is of the horizontal, 
belt driven rotary cup type. The range comprises 12 differ- 
ent sizes, covering maximum outputs from 3-5 to 167 gph 
normally required for the firing of shell type, sectional 
and water tube boilers and the burners are capable of 
handling the heaviest grades of liquid fuel. Realistic 
turn-down ratios of approximately 4 to | are claimed for 
the burners with good performance, high CO, and low 
smoke numbers throughout the operating range. 

The burners are available for operation on natural, 
induced and forced draught and with a wide variety of 
control schemes comprising manual operation, semi- 
automatic control and fully automatic control. With the 
two latter systems, fully modulating or high-low opera- 
tion can be provided for all sizes. Automatic on-off 
operation is limited to burners up to a maximum output of 
25 gph. For fully automatic operation, electro-gas 
ignition is provided, the supply of gas for this purpose 
being either from mains supply or liquified petroleum gas. 

One of the most interesting features of the Swinney- 
Enterprise rotary burners is the incorporation of an 
integral variable output fuel metering pump which 
ensures that the correct quantity of fuel is supplied to the 
burner throughout its output range, independent of 
changes in oil supply pressure or temperature. Further, 
when the viscosity of the fuel delivered into the customers 
storage tank changes on delivery, it is impossible for the 
air-fuel ratio to be changed, thus avoiding the possibility 
of smoke being emitted. Another feature is that by 





The Swinney-Enterprise rotary cup type burner incorporating a variable output fuel 
metering pump 
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The Swinney-Moduflame, a proportioning low pressure air type for boiler and 
furnace firing 
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correct choice of “combustion head” the flame shape 
produced by the burner can be varied to suit the dimen- 
sions of the boiler combustion chamber. 


The other burner, the Swinney Moduflame is of the 
proportioning low pressure air type. 


Control of the output either manual or automatic is 
effected by movement of one lever, and the air/fuel ratio 
is maintained constant throughout the operating range. 
Output of each burner can be varied through a turn 
down range of about 44 to 1. When applied to an 
industrial furnace, e.g. a forging furnace all the air for 
combustion, except for a small amount induced around 
the burner nose, is normally passed through the burner. 
This air is supplied by a fan at pressures of between 20 
and 30 in. w.g. while the oil pressure required is of the 
order of 10 psi. Maximum burner outputs, with all the 


combustion air passed through the burner, range from 
approximately 6 to 40 gph. 

For boiler firing the burners may be used as described 
above or alternatively in conjunction with an air register 
in which case the burner outputs are increased by about 
200%, making the maximum outputs of the range from 
approximately 18 to 120 gph. When used with an air 
register, control of air and oil is again by means of a 
single lever, and a wide variety of automatic control 
schemes is available. 

A unique feature of the Moduflame burner design is 
that when using heavy fuel oils which require preheating 
before burning, the hot oil can be circulated through 
part of the burner body during non-firing periods. Thus 
when light up is required, oil at the correct burning 
temperature is immediately available, resulting in trouble 
free ignition. 


Vickers Nuclear Activities 


NDER the contract negotiated by Rolls-Royce 

Limited and the Westinghouse Electric Corporation 
a complete set of machinery similar to that installed in 
the latest USN submarines of the Skipjack class will be 
supplied by the latter company for the British submarine 
Dreadnought. 

Rolls-Royce are a member of Vickers Nuclear 
Engineering Limited, a company formed in association 
with Vickers and Foster-Wheeler to co-ordinate the 
nuclear activities of the three member firms. The principal 
interest of the group is in the application of nuclear 
power to marine propulsion and studies have been made 
of various types of reactors which might prove suitable 
for ship propulsion. In general, the work is divided so 
that Rolls-Royce handle the reactor designs, Foster 
Wheeler the steam raising plant and Vickers the 
remainder of the plant and the ship itself. So far studies 
have been made of a DO, moderated steam cooled 
reactor and a graphite moderated gas cooled reactor. 
The members of the group hold contracts from the 
Admiralty for the shore-based submarine machinery to 
be used for development and training and for the 
building of H.M.S. Dreadnought, the Royal Navy’s first 
nuclear submarine. 

The Vickers Group has a Nuclear Engineering Section 
at its South Marston Works where an extension of the 
enterprise of Vickers-Armstrongs (Aircraft) has been 
established to undertake the engineering design and 
construction of nuclear projects and the provision of 
specialized equipment for the industry. Activity ranges 
from the construction of reactors and simulators, to the 
manufacture of remote handling gear, glove boxes, 
containers and vacuum systems, although the company’s 
major contribution is directed towards the design and 
manufacture of installations for universities and research 
establishments. 

In collaboration with the Reactor and Engineering 
Divisions at Harwell, the company has been responsible 
for the engineering design of several sub-critical experi- 
ments for the United Kingdom Atomic Energy Authority. 
Typical of these, and which is now being installed, is a 
heated and contained exponential experiment designed 
for graphite moderated exponential investigations con- 
ducted with advanced fuels, and for the plotting of 
neutron counts at temperatures between ambient and 
400° C. Such an experiment provides for the study of 
intracell neutron distributions in lattices containing 


nN 
Ww 
Nm 


various fuels. Experiments can be conducted both cold 
and with the fuel and moderator uniformly heated to 
any temperature up to 400° C. A sub-critical experiment 
entitled ‘Eureka’ for a water moderated reactor has 
been constructed for approach to criticality experiments. 

Loops and rigs for subjecting materials to ultra high 
irradiation have been supplied for operation in DIDO and 
PLUTO and will shortly be operating in DMTR Dounreay. 
Top dome viewing periscopes, for use in power station 
reactors, have been designed to facilitate examination 


inside the dome of the pressure vessel and observation of 


the fuel charging equipment, and a range of vacuum 
pumping systems for the evacuation of equipment to 
ultimate vacuum of 10-6 mm Hg. 

The reactor LIDO was designed by Vickers-Armstrongs 
(Engineers) Limited in association with the Atomic 
Energy Research Establishment and the Admiralty. It 
was erected at Harwell in September, 1956 and is used 
for the experimental investigation of biological shielding 
materials. The rating of the reactor at Harwell is 100 kW, 
but this could be increased to meet requirements. 

This company is the main contractor for the building 
of the submarine land-based prototype. The prototype 
consists of that section of a submarine hull containing 
the nuglear propulsion machinery and control compart- 
ments. Vickers-Armstrongs (Shipbuilders) Limited are 
to be the main contractors for the submarine. 

Designs have been prepared by Vickers-Armstrongs 
(Engineers) Limited for fuel charge and discharge 
equipment. Such designs include those for a 20,000-ton 
deadweight tanker. In addition, lead coffins used in 
association with this equipment have been designed and 
manufactured at the Barrow Works. They are engaged 
in the design and development of a fully automatic 
decanning machine for the U.K.A.E.A. The company 
has for some time been studying the problem of nuclear 
propulsion for merchant ships, covering the whole range 
of deadweight capacity up to 100,000 tons. The investi- 
gation included the installation of a gas-cooled and 
carbon moderated reactor in a tanker of 65,000-ton 
deadweight capacity. Current investigation is into types 
of nuclear propulsion systems in a search for the most 
economic power plant. 

Long range research and advanced development of 
new products within the organization is the field of 
activity of Vickers Research Limited. A large part of the 
effort of this company is concentrated on new develop- 
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ments in the nuclear field with particular reference to the 
design of particle accelerators to serve the needs of the 
nuclear physicists in basic research. Apart from machines 
of low energy, where a degree of standardization can 
exist and which may be dictated by economics, no 
effective standardization is possible in the field above a 
few tens of MeV since, in general, the accelerator must 
meet the needs of the specific research programme. 
Vickers Research Limited has specialist teams to custom 
design and build all types of particle accelerator. Among 
other recent projects carried out by this company is a 
design study of the feasibility of constructing an electron 
linear accelerator giving energy in the region of tens of 
BeV. As a result of this study, a 100-MeV unit section ofa 
multi-BeV accelerator is under construction. 


Glass in Nuclear Research 
Developments in nuclear research in recent years have 
meant an increased demand for viewing windows to 
permit clear observation of operations or objects within 
the bounds of the “‘hot”’ cell walls, and also to facilitate 
the remote handling of radioactive materials, whilst 
providing protection for the operatives. Just as ingenious 
mechanisms have been evolved for remote handling, so 
have special types of glass been produced for shielding 
windows. In this field is the Chance-Pilkington Optical 
Works at St. Asaph, North Wales, which has now 
developed radiation absorbing glasses of larger dimen- 
sions than have been available hitherto in Europe. 


Particularly at very short wavelengths, the attenuation 
offered by protective walling is proportional to the 
density of the material employed. The Chance-Pilkington 
shielding glasses range in density from 2-5 gm per cc to 
6-1 gm per cc, and allow the design of windows to be, in 
many cases, of equal thickness to the surrounding wall, 
thereby reducing the complexity of additive shielding 
and obtaining the maximum optical advantage from the 
window. 


Upon receipt of large dosages of short wavelength 
radiation, glasses of normal composition tend to dis- 
colour to a deep yellow or brown. To overcome this, 
Chance-Pilkington manufacture a series of glasses which 
are stabilized. These glasses have amended compositions 
having the effect of slightly decreasing the transmission 
of the glass in the un-irradiated state, but reducing the 
tendency for further discoloration under conditions of 
radiation. 


Shielding glasses of density 2-5 gm per cc and 4:3 gm 
per cc are manufactured in polished plate form and also 
in block form up to 4 ft 6 in. by 3 ft in area and 10 in. in 
thickness, with the limitation for the time being that no 
single block shall weigh more than 2,000 Ib. 


Marine Surveys for Power 


2 

Stations 

With a planned capacity of 650000 kW, the proposed 
power plant at Sizewell, Suffolk, is the largest projected 
nuclear power station in the United Kingdom. In the 
preliminary work, marine surveys were made in con- 
nexion with harbour facilities, feed water inlet and 
discharge etc. This was done on instructions from 
Messrs. Mauchel and Partners by the contract survey 
department of Kelvin & Hughes (Marine) Limited. The 
department is unique in offering world-wide service for 
hydrographic survey, river sounding and sampling, tidal 
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stream survey, and related land survey. The department 
carried out surveys for the Bradwell, Hinkley Point and 
Hunterston stations and complementary work at Port- 
madoc in connexion with the North Wales station. 








REACTOR CONTROL ROD ACTUATOR.—This prototype control rod actuator 
for Berkeley Nuclear Power Station has been undergoing extensive tests at the 
Rugby works of the British Thomson-Houston Company Limited where the whole 
rod control system for the station will be made. During the past year extensive tests 
have been carried out on critical comp and compl prototype actuators. 
These tests were devised to simulate the adverse conditions within the reactor pressure 
vessel, and include a pressurized high temperature endurance test rig to find the 
ultimate mode of failure 








Heat and Mass Transfer. By E. R. G. 
Eckert and Robert M. Drake, Jr. 
New York, 1959; McGraw-Hill 
Book Company Inc. London: 
McGraw-Hill Publishing Com- 
pany Limited. 97/- net (by post 
98/9). 530 pp. 6 = Yin. 

The accepted theory of heat 
conduction in solids, liquids and 
gases is that it is the result of direct 
transfer of molecular or atomic 
motions from molecule to molecule 
at the “‘contact”’ areas. Heat convec- 
tion involves heat transfer between a 
fluid and a solid surface and involves 
fluid motion resulting from an 
applied force or from thermal dis- 
turbance. Thermal radiation is the 
energy emitted by any substance by 
reason of its heat content, and is of 
more practical importance at ele- 
vated temperatures. It may be so 
small that it is simply included in the 
calculation of the conductive heat 
transfer: on the other hand it is 
fundamentally so different that in 
many circumstances it has to be 
accounted for separately. Numerous 
physical processes are tied up with 
heat transfer of one form or another 
and these generally involve the 
transfer of mass as in evaporation 
and condensation. The equations 
describing such mass transfer pro- 
cesses are derived in their general 
form by the procedures of irreversible 
thermodynamics. 

It is these various divisions of the 
subject that are studied in this book. 
The section on heat conduction 
explains the theory and examines the 
conditions of steady heat, unsteady 
heat, and moving boundaries. Con- 
vection is treated in relation to flow 
along surfaces and channels; forced 
convection in laminar, turbulent and 
separated flows; and in free condi- 
tions and in relation to condensation 
and evaporation. The thermal pro- 
perties of, and the process of heat 
exchange by, radiation are treated for 
the black body, solids, liquids and 
gases and some attention is given to 
pyrometry and also to solar radia- 
tion. The transfer of mass is 
approached by way of relations for 
two-component mixtures of gas and 
for humid air; and goes on to 
diffusion, the equations of the 
boundary layer, similarity relations; 
and consideration is given to the 
case of the evaporation of water in 
air. A final section is on_heat- 
exchanger calculations and deals 
with both the transfer type and 
storage type of plant. An extensive 
tabular appendix presents a useful 
collection of thermal properties of a 


234 


wide range of materials (metals and 
alloys in particular but including 
many non-metals) fluids and gases, 
insulating materials, liquid metals, 
and there are tables of critical state 
conditions, coefficients of diffusion, 
radiation emissivity, surface ten- 
sion, and there are several graphs of 
other properties. 

The text and treatment is ample 
and thorough and the new edition 
affords an up-to-date approach to a 
rapidly developing subject. 


books 


Comportarea Masinilor Eletrice la 
Unda de Soc. By Cezar Parteni 
Antoni and Jon S. Antoniu. 
Bucarest; Editura Acadenciei 
Republicii Populare Romine. Lei 
12-50 net. 200 pp. 54 x 8 in. 
This monograph treats of the 

phenomena and effects of large 
induced currents in electrical equip- 
ment. The first five chapters are 
concerned with the causes of atmos- 
pheric electrical discharge, how 
shock waves are produced and the 
methods used for their measurement. 
In the next three chapters attention 
is given to the behaviour of trans- 
formers and rotary machines under 
shock wave conditions, and in a 
final chapter modern methods of 
testing electrical machines are 
reviewed and some proposals put 
forward for adequate testing 
methods. 








British Instruments.—The new edi- 
tion of the directory and buyers’ 
guide published by The Scientific 
Instrument Manufacturers’ Associa- 
tion of Great Britain is a large 600- 
page profusely illustrated volume 
which covers practically the whole 
field of scientific and industrial 
instrumentation for research and 
production. The purposes for which 
the instruments described include the 
measurement and control of tempera- 
ture, pressure, humidity, flow, weight, 
texture and dimensions; manual and 
automatic inspection and gauge 
testing; data processing and com- 
puting; optics, ophthalmics, naviga- 
tion, meteorology, microscopy, 
astronomy, surveying and levelling; 
physics, mechanics, pneumatics, 
hydraulics and electrics; analysis; 
atomics, electronics and neucleonics; 
and there is also a selection of 
laboratory ware. In addition to 
giving the sources and announce- 
ments relating to the above, the 


directory also includes particulars of 
associations allied to the instrument 
industry, British Standards, con- 
sultant engineers for instrumentation 
schemes, manufacturers of proto- 
types and small batches, and 


glossaries in French, German, 
Spanish and English. The directory is 
available from simA, 20 Queen Anne 
Street, London WI, price two 
guineas. 


F.B.I. ‘‘Fuel Economy Review.’’— 
“The problems of carrying liquid 
natural gas across the high seas are 
now well on the way to being solved,” 


says Sir Harold Smith, Chairman of 


the Gas Council in the 1959 edition 
of the FBI “Fuel Economy Review” 
(Federation of British Industries, 21 
Tothill Street, London SWI, 7/6). 
“It is anticipated that this gas could 
be delivered into the distribution 
systems of the North Thames Gas 
Board and the South Eastern Area 
Gas Board, and possibly others, at 
some pence per therm lower than 
the cost of manufacturing gas by our 
present processes.” This is only one 
of the imaginative developments 
which the gas industry has in hand. 
High-pressure gasification from oil 
and small coal (now being developed 
by the North Western Gas Board), 
the use of methane drained from coal 
mines, and the use of tail gases from 
oil refineries are among the many 
new processes which are aimed to 
keep the industry competitive and 
to help the nation to use available 
fuel resources to the best advantage. 
Sir Harold’s survey of the gas 
development programme is an im- 
portant contribution to the new 
‘““Fuel Economy Review”, which is 
now in its 37th year of publication 
and appears with the record number 
of 144 pages. The Review contains 
information and authoritative articles 
on fuel use and saving, with par- 
ticular reference to the provisions 
of the Clean Air Act which came 
into force last June. Among other 
subjects discussed are the economic 
aspects of fuel selection for the 
industrial plant; mechanical stoking; 
the use of small coals by blending; 
the suppression of grit and dust 
from cupolas and foundry furnaces; 
and some applications of coke in 
industry. 


An electronic poem in a hypar shell 
of prestressed concrete.—The Philips 
pavilion at the Brussels World Fair 
last year was a curious building 
designed by the architect Le Cor- 
busier and his collaborator, Y. 


MECHANICAL WORLD, May, 1959 








meee’ 2h Aa 


on 


— 28 boo a ee CO 











BOOKS | 


Xenakis, to house a “spectacle in 
light and sound”’. The building was 
entirely composed of shells having 
he form of hyperbolic paraboloids 
and was executed in prestressed 
concrete. The whole project was 
dealt with in detail in a series of 
articles in “Philips Technical 
Review’’, and the articles have now 
been reprinted (in English) in booklet 
form and can be obtained, price 
4/- post free, from N.V. Philips’ 
Gloeilampenfabrieken, Eindhoven, 
Netherlands. In the first article Y. 
Xenakis describes the way in which 
the architectural design of the build- 
ing was evolved. In the second, 
Professor Vreedenburgh of the Delft 
Technische Hogeschool explains the 
geometry, membrane theory and 
stressing of the hypar shell (a thin 
walled structure having the form of 
a hyperbolic paraboloid). Model 
tests, using a framework of tubes 
and wire gauze covered with plaster 
of paris, and also a model made of 
plywood, are described in the third 
article by A. L. Bouma and F. K. 
Ligtenberg. The construction of the 
pavilion in prestressed concrete is 


dealt with in the fourth article by 
H. C. Duyster, director of the con- 
tracting firm N.V. “Strabed”. The 
fifth article is devoted to the “‘elec- 
tronic poem” performed in_ the 
pavilion, the lighting effects being 
described by L. C. Kalff, the sound 
effects by W. Tak, and the electronic 
control systems by S. L. de Bruin. 


International trade.—The two vol- 
umes of the “Year Book of Inter- 
national Trade Statistics’, present 
respectively a detailed and a broad 
view of world trade. In the first 
(Vol. I) the basic tables show the 
contribution of each country to the 
trade of its region and to the world, 
analyses the flow of trade between 
countries and describes fluctuations of 
prices. Vol. II presents an analysis 
of trade by provenance, countries of 
destination and by seven large 
commodity classes. 

The value of machinery and 
transport equipment imported into 
the United Kingdom continues to 
increase and the latest figure (1957) 
is given as nearly £193M, which 
included nearly £20M for power 


generating machinery (at about 
£1775 per ton) and more than £25M 
for metalworking machinery (at 
about £925 per ton). Exports of 
machinery and transport equipment 
from the U.K. in the same period 
were £1313M, which included £124M 
for power generating machinery (at 
£745 a ton), and £377M for machine 
tools (at £385 a ton). 

The year book is compiled and 
published by United Nations and is 
obtainable in the U.K. from H.M. 
Stationery Office, price 43/- net for 
Vol. I and 11/- net for Vol. II. 


Information on computors.—The pro- 
ducts of 21 manufacturers of com- 
putor equipment are represented in 
a bulletin which has been prepared 
by Computor Consultants Limited, 
Hinant, Dolgelly, Merioneth. Each 
of the 180 pages gives particulars 
such as name and address of the 
manufacturer and his standing, the 
availability, price and cost of 
installing his apparatus, and _ its 
physical dimensions. The cost of the 
bulletin is 3 guineas, inclusive of 
one year’s up-dating service. 





Sine bars and sine tables (excluding 
compound tables) (B.S. 3064:1959.) 
Price 4/6. 

B.S. 3064 provides for three types 
of sine bars in sizes 4, 5 and 10 in. 
and 100, 200 and 250 mm.; and for 
sine tables inclinable about a single 
axis in sizes of 5 and 10 in. and 100 
and 200 mm. Requirements for 
general design and manufacture in- 
clude recommendations for suitable 
heat treatments. 


Cast iron angle plates and box angle 
plates for workshop use (B.S.3080: 
1959). Price 4/6. 

B.S. 3080 provides for two grades 
of angle plates and box angle plates, 
suitable for all general workshop 
purposes. Higher grade plates for 
inspection use will be the subject of 
another standard. In view of the 
large range of sizes at present 
available it was decided to establish 
a rational series of sizes and recom- 
mend them for adoption as existing 
stocks of plates become exhausted. 
In addition to these recommenda- 
tions the standard specifies require- 
ments for the two grades of accuracy 
and for material, stress relief and 
finish. 

Maintenance of insulating oil C.P. 
1009 (1959). Price 6/-. 

This code describes the nature of 
possible deterioration or contamina- 


MECHANICAL WORLD, 


May, 





New Standards 





tion in storage, in the course of 
handling, or in service and recom- 
mends routine methods of sampling 
and testing. From this information it 
is possible to determine whether the 
oil is suitable for further service and, 
if not, whether the treatment recom- 
mended should be used or the oil 
replaced. The tests recommended are 
as simple as possible and due regard 
has been given to the difficulties of 
testing on site. The recommendations 
relate mainly to oil used in switch- 
gear and transformers and certain 
other apparatus, e.g. oil in rectifiers, 
which can be treated in the same 
manner. The recommendations do 
not apply to oil in capacitors. 


Dimensions of gaskets for pipe flanges 

(B.S. 3063: 1959). Price 6/-. 

Great reductions in the present 
variety of sizes of pipe flange 
gaskets should result from the appli- 
cation of this 24-page new publica- 
tion, which specifies dimensions of 
gaskets for pipe flanges to B.S. 10, 
1770 and 2035. The standard con- 
tains many tables, several of which 
are related to “keyed” diagrams 
which have been numbered to con- 
form exactly with the corresponding 
tables in the appropriate standards 
for flanges. Gaskets which conform 
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to the standard may bear an identi- 
fication mark incorporating B.S. 
number, table reference and nominal 
size. 


High carbon bright steel (silver steel) 

(B.S. 1407:1959). Price 4/-. 

This revised publication introduces 
a simplified list of standard sizes for 
round bars and an additional list of 
sizes for square bars. Requirements 
dealing with the process of manu- 
facture, chemical composition and 
tolerances on sjzes are identical to 
those in the previous edition. The 
specified lengths are 12, 13 in., 3 ft, 
6 ft., and | and 2 metres. An appen- 
dix lists a full range of the available 
sizes in both rounds and squares. 


Adjustable hand reamers (with 
inserted blades) (B.S. 3088:1959). 
Price 3/-. 

B.S. 3088 should prove of con- 
siderable benefit to the manufacturers 
and users of adjustable hand reamers, 
for it specifies general dimensions— 
including number, length and width 
of blades, overall length, thread 
diameters and pitches, and shank 
diameters and squares. Each adjust- 
able reamer is required to be 
indelibly marked with the size range 
applicable to it and with the manu- 
facturer’s name or trade mark. 


British Standards Institution, 2 Park Street, 


London, WI 
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can offer such a 
wide selection of 


British made bearings 


The bearing illustrated is the single thrust ball 
bearing, designed to deal with axial loads acting 
in one direction. The housing ring may have a 
flat seating, or where appropriate a spherical 
scating with matched seating-ring to compensate 
for minor misalignments in the housing. 


Every @{SfP bearing has behind it not only 
unrivalled manufacturing tacilities, but a unique 
fund of world-wide experience in the design and 
application of rolling bearings. This experience 
is at your service for the asking, at any one of the 
twenty Skefko Branch Offices in the British Isles 
or at Luton. 



































THE SKEFKO BALL BEARING COMPANY LIMITED : LUTON - BEDS 


THE .ONLY BRITISH MANUFACTURER OF 


ALL FOUR BASIC BEARING TYPES 





BRL, CYLINDRICAL ROUCLER, TAPER ROLLER AND SPHERICAL ROLLER 
Gi! 
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Personal 

AMONGST Fellows recently elected by the 
Royal Society are Professor Hermann 
Bondi, professor of applied mathematics 
in the University of London; Mr. G. B. R. 
Feilden, director of research, Ruston & 
Hornsby Ltd., Lincoln; Dr. Bernard H. 
Neumann, Reader in mathematics at the 
University of Manchester; Professor G. V. 
Raynor, Feeney Professor of physical 
metallurgy in the University of Birmingham; 
Professor C. A. Rogers, Astor Professor of 
mathematics in the University of London. 


Mr. Alastair Denholm has been appointed 
general sales manager of Perkins Outboard 
Marine Ltd., the new subsidiary formed to 
handle Perkins’ outboard motor interests. 
Two new directors have been appointed, 
Mr. J. G. Dawson, B.Sc., M.I.Mech.E., 
A.F.R.Ae.S., M.Inst.F. (director of engin- 
eering) and Mr. Geoffrey Smith, M.A., 
A.M.I.Mech.E., A.M.I.E.E. (director of 
production). 


Mr. R. W. Honeywell has recently been 
appointed representative for the Leicester 
area by Crofts (Engineers) Limited, manu- 
facturers of power transmission equipment. 


THE METROPOLITAN ELECTRIC CABLE & 
Construction Company Limited., announce 
that Mr. J. H. Sutcliffe Ross, Assoc.I.E.E., 
M.A.M.E.M.E., has been appointed sales 
manager in succession to Mr. T. C. 
Johnston, now director and general manager 
of the company. 


Mr. A. T. Mayne, A.R.I.B.A., has been 
appointed general manager in the Middle 
East for Taylor Woodrow (Building 
Exports) Limited of London, marketing 
members of the Arcon Group of manufac- 
turers of prefabricated buildings. From his 
headquarters at Teheran, Iran, he will be 
responsible for supervising Arcon activities 
in an area extending from Cyprus to 
Kuwait. 


TUBE INVESTMENTS LIMITED announces that 
Major-General Sir Francis de Guingand, 
K.B.E., C.B., D.S.O., and Mr. E. L. 
Burton, B.A., A.C.A., have been appointed 
to the board. 


ALFRED ELLISON LIMITED announce the 
appointment of Mr. J. M. M. Winkelman 
as sales and technical representative for 
Ellison grey iron castings in London and 
the Home Counties. He will operate from 
the London offices of the Ellison Companies 
at Ellison House, 11 Connaught Place, 
London WC2. 


Mr. T. F. Hurley who recently retired from 
the position of chief research engineer at the 
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Fuel Research Station has now joined 
N.I.F.E.S. (National Industrial Fuel Effi- 
ciency Service). 

THe Hydraulic Equipment section of 


Chamberlain Industries Limited, of Staffa 
Works, Staffa Road, Leyton, London E10, 
has recently appointed Mr. E. J. H. 
Hewetson, M.I.Mech.E., 9 Roger Drive, 
Sandal, Wakefield (tel. Wakefield 5514) to 
represent its hydraulic activities in the 
Yorkshire area. 


AERO CONTROLS LIMITED, Northampton, 
announce the appointment of Mr. 
W. H. Haydon-Soutar, A.M.I.Mech.E., 
A.F.R.Ae.S., as chief engineer. Mr. Haydon- 
Soutar has been associated with aircraft 
and allied industries for over twenty years. 


RECENT appointments to the sales staff of 
Ottermill Switchgear include Mr. Ian T. B. 
McCallum of “Glenview”, Gartmore, 
Stirling (telephone: Aberfoyle 363) who 
will be responsible for sales in Scotland; 
and Mr. R. Oakley of “Red Gables’, 43 
Weeping Cross, Stafford (telephone: Mil- 
ford 235) who takes over the Midlands area. 


Mr. H. F. Harper has been appointed 
deputy works manager at the Eccleston, 


St. Helens, factory of the Triplex Safety 
Glass Company Limited. He joined 
Pilkington Brothers Limited at St. Helens 


in 1919 and went to the Eccleston factory 
as production manager in 1946. The works 
director at Eccleston is Mr. H. Irwin. 


FOLLOWING the recent retirement from 
active duty of Mr. J. Horridge on medical 
grounds, Mr. J. F. Willsher has been 
appointed general works 
George Kent Limited. 


THE Export CREDITS GUARANTEE DEPART- 
ment announces the retirement of Mr. E. H. 
Osborne, and the appointment of Mr. C. P. 
Rawlings as director of its overseas division. 
Mr. R. A. Dickinson who is at present 
director of the department’s short term 
underwriting division will replace Mr. 
Rawlings as director of E.C.G.D’s general 
division and Mr. D. A. Ward will assume 
control of the short term underwriting 
division vice Mr. Dickinson. 


METROPOLITAN-VICKERS' ELECTRICAI 
Company Limited announces the appoint- 
ment of Mr. A. Cormack, B.Sc.(Eng.), 
formerly assistant superintendent, Germis- 
ton Works, as superintendent (special 
duties), Larne Works; and Mr. R. Harrison 
as assistant superintendent, Germiston 
Works. These appointments have been 
made by the company in conjunction with 
the A.E.I. Turbine-Generator Division, and 
are dated from January, 1959. 
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manager of 


THE UNiTED STEEL COMPANIES LIMITED 
announce that plant expansion at the 
Steel, Peech & Tozer branch have made 
necessary a re-arrangement of the works 
managerial structure, and the following 
appointments have been made: Mr. H. R. 
Brunyee to be works manager, services; 
Mr. C. H. Hayter to be works manager, 
Templeborough; Mr. R. Scholey to be 
works manager, Ickles; Mr. W. E. 
Alexander to be technical assistant (mills) to 
the works manager, Templeborough; Mr. 
D. R. Baker to be technical assistant to the 
works manager, Ickles; Mr. D. E. Billington 
to be manager, cogging, billet and bar mills; 
Mr. E. Houghton to be assistant to the works 
manager, Templeborough; Mr. M. Thomas 
to be assistant to the works manager, 
services; Mr. E. A. Judd to be manager, 
spring shops and drop stamp; Mr. I. Ross 
to be manager, instrument department. 
At Samuel Fox & Co. Limited in 
consequence of Mr. Billington’s move to 
Steel, Peech & Tozer, Mr. G. Thickett will 
assume direct charge of the billet mill for 
the remainder of the year whilst continuing 
to carry out his normal duties as works 
manager, heavy departments. Mr. J. D. 
Heys is appointed work study officer. Local 
board changes at Workington Iron and 
Steel Company are also announced. Three 
directors, Mr. J. N. St. George Curwen, 
Mr. Langton Highton and Mr. D. R. 
Wattleworth, have retired and Mr. T. 
Sanderson, general works manager, and 
Mr. J. Laird, commercial manager, of the 
branch, have been appointed to the board. 
At Appleby-Frodingham Steel Company, 
Mr. G. C. Oram, has now been 
appointed to the new position of works 
manager (production services): responsi- 
bility for Appleby-Frodingham’s central 
engineering workshops has been trans- 
ferred to Mr. J. L. Gaskell, chief engineer. 
Mr. F. J. Watts becomes manager of the 
workshops, Mr. E. A. Atkin is seconded as 
acting steelworks engineer and Mr. R. H. 
Siddons joins Appleby-Frodingham from 
United Steel’s research and development 
department as assistant ironworks engineer. 


Two new appointments to the outside sales 
staff of Geo. Salter and Company Limited, 
West Bromwich, took effect in March: the 
company’s engineering divisions, covering 
the production of springs, retaining rings, 
bearings and castings, will be represented 
in the East Midlands by Mr. Brian M. 
Morgan and in the Southern Counties 
(North of the Thames) and E. Anglia by 
Mr. I. C. Stevenson 


G. & J. Weir HOLDINGS LIMITED announce 
the following appointments to the board of 
directors—Mr. Iain M. Stewart, B.Sc., 
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15°/, more H.P. 
with 
Angus Maxgrip 


The introduction of Maxgrip Belting has added a 
further success to a growing list of Industrial Rubber 
Products of outstanding quality, amongst which are 
Transmission and Conveyor Beltings, Suction and 
Delivery Hose, Rubber Sheet and Mouldings. 
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Maxgrip belting cuts out pulley slip because its driving ply, 
even when worn, has a consistently high coefficient of 
friction. This pulley-gripping ply is made from cotton yarns 
and rubber latex spun together in a vacuum—each _indi- 
vidual fibre of cotton is fully coated with natural rubber. 
This enables Maxgrip belting to be run at a lower tension, 
greatly reducing pulley shaft wear and fastener strain. 
Maxgrip will always transmit 15° more power at 180° 


arc of contact than its equivalent in conventional belting. 


Made only by 


GEORGE ANGUS & Co [> 
ANGUS HOUSE, NEWCASTLE UPON TYNE, 1 
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chairman and managing director of 
Thermotank Limited; Mr. John H. Lord, 
C.A., a director of Dunlop Rubber Com- 
pany Limited. 

Mr. J. Douglas Elstone, sales manager 
(agricultural and industrial divisions) of the 
Dunlop Rubber Company Limited, 
Birmingham, has accepted an appointment 
with David Brown Industries Limited, 
Tractor Division, Meltham, Yorkshire as 
director of marketing. This is a new post 
which has been created to co-ordinate the 


expanding home and overseas sales of 


tractors and agricultural machinery manu- 
factured by the Yorkshire company and its 
subsidiary, Harrison, McGregor and Guest 
Limited, of Leigh, Lancashire. 


Mr. J. Yates has been appointed manager 
of Clarkson Engineering (Canada) Limited, 
and will be working from the Toronto 
office at 767 Warden Avenue, Scarborough, 
Toronto. Mr. A. Goodey has replaced 
Mr. Yates as Northern area manager for 
Clarkson (Engineers) Limited, operating 
from their Manchester office. 


Mr. F. C. Boys has been appointed as a 
commercial assistant to the product 
manager of the electro-acoustics department 
of Philips Electrical Limited, and will be 
responsible for the marketing of the 
company’s new dictation machine. 


Mr. J. G. Marsden, late of British Paints 
Limited, of Newcastle upon Tyne, has 
joined Anti-Dust Services Limited, as 
general sales manager in charge of U.K. 
sales. 


Mr. Donald Lambert Brown, M.I.Mech.E., 
A.M.I.C.E., M.I.Gas.E., A.F.R.Ae.S., has 
been appointed deputy manager of Smiths 
Aviation Division’s research department at 
Cheltenham. He joins the Division from the 
School of Gas Turbine Technology, Farn- 
borough, where he was principal. Mr. 
Brown, who is 53, is a Freeman of the City 
of London. 


RECENTLY Mr. Laurence Malec, M.B.E., 
A.R.Ae.S., joined the Solartron Electronic 
Group Limited, as managing director of 
Solartron Radar Simulators Limited, which 
company is responsible for the marketing, 
building and development of Radar 
Simulator Systems, which are supplied to 
several European Governments, through 
NATO. 


Mr. J. D. Winston has been appointed 
general sales manager, British Resin 
Products Limited and is now responsible 
for the sales of all the plastics materials 
produced or marketed by B.R.P. Mr. 
G. E. H. Smock has been appointed sales 
manager for Rigidex Polyethylene. As a 
result of the appointment of Mr. S. R. 
Badley as market development manager for 
the Distillers Plastics Group Mr. C. D. 
Harvey-Piper has been made sales manager 
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for B.R.P. adhesive and binder resins. 
Mr. P. Brown takes over from Mr. Harvey- 
Piper as sales manager for Cellomold, 
Rockite and Styron materials. Mr. R. 
Hayes has been appointed as _ technical 
service manager for Rigidex Polyethylene, 
while Mr. J. D. Davies takes over as 
technical service manager for Cellomold, 
Rockite and Styron with effect from April 1. 


BritisH GEON LIMITED announce that 
Mr. R. J. Facer has been appointed 
general sales manager. Mr. J. E. Richardson 
takes over as export manager from Mr. 
S. A. Williams who becomes administration 
manager (sales). Mr. G. Y. Blomeley has 
been appointed northern manager. 


Mr. Leslie J. Cox, M.I.P.R., has been 
appointed chief of the public relations 
department of Wolf Electric Tools Limited. 
His functions will also cover press relations, 
market research (home), employee relations, 
sales training, and education. Mr. Edward 
Patterson, M.I.B.E., M.S.I.A., has been 
given the new post of technical liaison 
officer. In addition to internal technical 
committee work he will represent the com- 
pany on all British and International tech- 
nical committees. 


MARTONAIR LIMITED, manufacturers of 
pneumatic equipment, have ceased to be 
represented in the North-West by R. G. 
Smith (Accrington) Limited, and have 
appointed two new technical representa- 
tives in this area. Mr. G. Parfett—Liverpool, 
Chester, Preston; Mr. C. F. Holding 
Leeds, Bradford, Wakefield. 


Exactor Limitep, of Exactor Works, 
Church Way, Edgware, Middlesex, 
announce the appointment in March last of 
Mr. A. A. Haining as their sales manager. 
Mr. Haining was formerly deputy sales 
manager of Sigmund Pumps Limited. 


Mr. D. Frith has been appointed as an 
assistant to Mr. J. T. Grundy, chief 
lighting sales engineer of Siemens Edison 
Swan Limited. 


Mr. I. Chisholm has been appointed to the 
southern Scottish division of F’7AG Bearing 
Company Limited. Wolverhampton, work- 
ing from the Glasgow office at 107/111 
Albert Drive, Glasgow S1. 


Mr. Alan Sanderson, A.M.I.Mech.E., 
A.M.I.Gas.E., has been appointed sales 
manager to Blaw Knox Chemical Engineer- 
ing Company Limited. 


Mr. Maurice Simmons, manager of quality 
control department at the Goodyear Tyre 
& Rubber Company (Great Britain) 
Limited, Wolverhampton, has been awarded 
the Institution of Engineering Inspection 
Past President’s Diploma for the 1957-58 
session, for a paper he gave on “Planning 
a Quality Control Department”’. 
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PANELEC (GREAT BRITAIN) LIMITED, electro- 
thermal engineers, now operates as the 
heating division of the parent company, 


British Insulated Callender’s Cables 
Limited, and has assumed sales and 
services responsibility for all heating 


systems, heating cables, etc., produced by 
the company. “‘Panelec” will be retained 
as the trade name for the products of the 
division and the headquarters will continue 
to operate from 21 Bloomsbury Street, 
London WC1. 


THE London office of CVA Small Tools 
Limited has been moved from 161 Victoria 
Street, London SWI, to 48 High Street, 
Edgware, Middx., telephone Edgware 4488, 
Head office remains at Garantools House, 
Portland Road, Hove 3. 

Two associated Sheffield steel companies, 
William Jessop & Sons Limited and J. J. 
Saville & Company Limited, which 
together with a smaller subsidiary, Bromley, 
Fisher and Turton Limited comprise the 
steel division of the B.S.A. Group of 
Companies, will operate as separate wholly- 
owned subsidiaries of the Birmingham 
Small Arms Company Limited under the 
titles Jessop-Saville Limited and Jessop- 
Saville (Small Tools) Limited. 
manufacturers of 
pneumatic equipment, have opened a 
Manchester office at 66 Mosley Street, 
Manchester 2 (CENtral 0032), manager, 


MARTONAIR LIMITED, 


Mr. Eric Donlon. Stocks of cylinders, 
control valves and accessories will be 
carried. 

THe address of the Cambridge branch 


office of British Insulated Callender’s 
Cables Limited has been altered to 65 
Devonshire Road, Cambridge. Telephone 
number as before, Cambridge 55451/2. 


THe London office address of Rocol 
Limited and Ragosine Oil Company 
Limited is now General Buildings, Aldwych, 
London WC2. Telephone: HOLborn 1985. 


No Merger 

THe directors of Highfield Gear & 
Engineering Company Limited, Karrier 
Works, Huddersfield, state that there is no 
truth in the rumour that a merger is 
contemplated between Highfield Gear & 
Engineering Company Limited and another 
large gear manufacturer. They state that 
the company has always pursued an 
independent policy and will continue to 
operate as an entirely independent organi- 
sation as in the past. 


Crucibles by ‘Condor’ 

THe fastest freight service in Britain 
(400 miles in 10hr) is the ‘Condor 
running between London and Glasgow. 
Containers filled with crucibles made by 
The Morgan Crucible Company Limited, 
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are collected from the company’s Battersea 
Works during the afternoon and delivered 
in Glasgow and its environs the following 
morning, having travelled through the 
night at express train speeds. 


Centenary 

One hundred years of successful trading 
was celebrated in February last by Thomas 
Potter Limited, the Glasgow family firm 
of engineers’ stockists. Nearly 8000 different 
products for the engineering, shipbuilding 
and public works contracting industries are 
stocked, ranging from small nuts and bolts 
to tower trucks, and export business covers 
many parts of the world. Many of the 
products are on permanent display at their 
new showroom at 41 Arcadia Street, 
Glasgow. 


Silver Jubilee 


ANOTHER event in February was the Silver 
Jubilee celebration of Expandite Limited, 
manufacturers of sealing compounds, joint- 
ing and waterproofing materials and anti- 
corrosive treatments. Expandite subsidiaries 
are Secomastic Limited, manufacturers of 
sealing mastics and zinc rich paint, and 
more recently, Philplug Limited, thus add- 
ing to the already wide range of caulking 
and fixing materials. 


1959 is also Silver Jubilee Year for 
Universal Metal Products Limited, and gold 
watches have been presented to employees 
with 25 years’ service. 


Film News 


“The Power to Stop’’.—This film which runs 
for 21 minutes and shows the development 
of disc brakes, has been produced for the 
Dunlop Rubber Company by Ronald H. 
Riley in association with the Film Producers 
Guild. It is available in 16 mm. black and 
white film, from the Dunlop Film Library, 
Wilton Crescent, Merton Park, London. 


Muscles of Control. An American film 
which shows the functions of different types 
of control valves. Copies are available on 
free loan from the Fisher Governor 
Company of Rochester, Kent. 


Price Reductions 
LANCASHIRE DYNAMO ELECTRONIC 
Products Limited of Rugeley, Staffs, 
recently announced ihe introduction of 
substantial price reductions for their new 
L.T.C. transistorized level control equip- 
ment. 


WILD-BARFIELD ELECTRONIC FURNACES 
Limited have reduced the U.K. price of 
patented ‘“‘Carbodrip” gas carburizing fluid. 
AVERAGE price reduction of approximately 
23% is announced by Ferranti Limited on 
part of their range of silicon rectifiers. 
CONSIDERABLE reductions are announced by 
Larcher Cutters Limited in the price of 
their Cobalt H.S.S. milling cutters. 
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Contracts and 
Work in Progress 


MASSEY-FERGUSON (LONDON) AND F. 
Perkins Limited.—Order value £3,700,000 
for Massey-Ferguson Tractors for 
Yugoslavia, all engined by F. Perkins 
Limited, Peterborough. 
FERRANTI LimiTeED.—Order value £47,000 
for summation metering equipment for 
generator sets at Kariba Power Station. 
FERRANTI-PACKARD ELECTRONICS LIMITED. 
—Order for electronic equipment worth 
$2m for the world’s fastest seat reservation 
system. Ferranti-Packard is the wholly 
owned Canadian subsidiary of Ferranti 
Limited. 
BRITISH OXYGEN Gases LIMITED and 
Ferranti Limited.—Computor-controlled 
gas cutting machine for Swan, Hunter & 
Wigham Richardson Limited, Wallsend- 
on-Tyne, and Vickers-Armstrongs (Ship- 
builders) Limited. 
ALBRIGHT & WILSON’ LIMITED.—Miulti- 
million dollar capital expenditure on new 
Canadian plant, at Port Maitland in 
Ontario. 
NortuH of Scotland Hydro-Electric Board 
has awarded constructional contracts to the 
following companies; the Mitchell 
Construction Company Limited, Duncan 
Logan (Contractors) Limited, A. A. 
Stuart & Sons (Glasgow) Limited, Riley 
and Neate Limited. 
WILD-BARFIELD ELECTRONIC FURNACES 
Limited, Watford.—Order for a_ special 
pit type furnace for The Standard Motor 
Company Limited, Coventry, for laboratory 
use. 
INTERNATIONAL COMPUTERS & TABULATORS 
Limited.—Order from Central Electricity 
Generating Board Headquarters to rent an 
I.T.C. Type 555 electronic calculator to be 
used for stores and cost accounting, etc. 
METROPOLITAN-VICKERS ELECTRICAL 
Company Limited.—Order for Type EM6 
electron microscope from the Medical 
Research Council for use in poliomyelitis 
research. 
LEYLAND Motors LIMITED.-—Repeat 
orders for nearly 1,200 diesel engines 
from home and overseas buyers. 
TAYLOR WooDROW CONSTRUCTION 
Limited, in association with Collins 
(Overseas) Limited.—Contract for part 
of the Winfrith overland pipeline and the 
undersea section from U.K. Atomic 
Energy Authority. Share in £4m. Ghana 
contract for world’s heaviest sea pipeline 
to be laid in the Gulf of Guinea, off Ghana. 
WESTINGHOUSE BRAKE & SIGNAL Co. 
Limited.—Order for vehicle battery 
charging equipment amounting to £15,960, 
part of a large order received by Wales 
& Edwards Electric Vehicles Limited. 
3,300 silicon rectifier for the Travancore 
Cochin Chemical Co. 
Cas_e & WirELEsS LiMiTED.—First of two 
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orders for total of 2,152 miles of submarine 
cable at a cost of £3m awarded to Submarine 
Cables Limited, London. 

Moxey LIMITED, BIRMINGHAM.—Contract 
from South Durham Steel & Iron Company 
Limited, for the manufacture and instal- 
lation of ore handling and grading plant 
at West Hartlepool South Works. 

THE HyMATIC ENGINEERING Co. LIMITED, 
Redditch.—Order worth over £10,000 for 
23 mobile air compressors from the 
Belgian National Railways. 

BROOKHIRST IGRANIC LimireD.—Order for 
equipment for the Central Electricity 
Board’s power station at Leeds, worth 
more than £150,000. 

LAURENCE, SCOTT AND ELECTROMOTORS 
Limited, are co-operating with Crompton 
Parkinson Limited, in the manufacture of 
the electrical equipment for the 137 diesel- 
electric main-line locomotives to the order 
of the British Transport Commission, 
recently reported. 


Agents and Distributors 
THE Rubery Owen Group is to manu- 
facture under licence West-Ing-Arc arc- 
welding equipment developed by the 
Westinghouse Electric Corporation of 
Buffalo, New York. 

THe Dutch manufacturers of “Beverol” 
motor and industrial oils and greases, 
Beverolfabrieken N.V. of Beverwijk, have 
appointed Chas. H. Windschuegl Limited, 
1 Leadenhall Street, London, EC3, sole 
agents for the U.K. 

ASHMORE, BENSON, PEASE & COMPANY have 
recently concluded a licence arrangement 
with the Mond Nickel Company Limited, 
whereby they will be able to supply S. G. 
or high ductile iron castings. 


Heating Exhibition 

IN co-operation with the Yorkshire and 
North Eastern Electricity Boards, The 
Morgan Crucible Company Limited is 
holding exhibitions of Crusilite heating 
elements in the construction of heat treat- 
ment equipment. The first demonstration 
has just been held at Sheffield and the next 
will be at the Rutherford College of 
Technology, Northumberland Street, 
Newcastle upon Tyne, from May 11-15, 
from 9.30 a.m. to 5.30 p.m. daily. In addi- 
tion to eight furnaces of different design 
which operate at temperature, there is a 
display of the complete range of elements 
now available and other associated refrac- 
tory materials. 


Erratum 


‘*Steam Plant for Nuclear Stations’’.— 
THE data of steam conditions given in the 
caption to Fig. 11 on page 159 of our April 
issue should be corrected to read: H.P. 
295-3 psig; temperature 604° F; L.P. 49-3 
psig; temperature 596 F vacuum 29-1 in. 
Hg (30 in. Hg bar). 
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You never need to improvise with Rawlbolts. There are 
types exactly right for every bolt-fixing job, No. 5, for 
example, for the support of pipe-work, and No. 2 for use 
with Pipe-hangers and other gas fittings. Hook and Eye 
Rawlbolts (Nos. 3 and 6) have many uses, such as providing 
anchorage for guy ropes and cables, supporting suspended 
ceilings, etc. There’s the Loose Bolt Rawlbolt (No. 1), 
inserted after the machine is slid into position, and the Bolt 
Projecting Type (No. 4), ideal for wall-fixings. 


Rawlbolts give you bolt-fixings of enormous strength in a 
fraction of the time taken by any other method. 
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Sixty Years of Hacksaw Making 

This year sees the Diamond Jubilee of 
Charles Baynes Limited, Knuzden Brook, 
Blackburn, the makers of Ding-Dong 
hacksaw frames and blades. Commemora- 
tive of the occasion the company has issued 
an illustrated brochure which traces their 
early history and pays tribute to the 
founder and his successors. From early 
experiments in hacksaw blade making in a 
part of the family cotton mill Charles 
Baynes built up a business which has 
earned international repute. Today two 
qualities of blade are manufactured, 
regular or low tungsten alloy steel and high 
speed steel. The brochure contains hints 
and size recommendations for general use. 


Flexible Troughing Idlers 

A series of 4in.dia support rollers 
produced from moulded plastic and 
canvas mounted on a spring steel shaft 
with graphite impregnated nylon bearings 
and distance pieces form the assembly for 
the Flexiroll troughing conveyor idler system 
developed by Fisher & Ludlow Limited, 
Mining Equipment Division, Bordesley 
Works, Birmingham 12. Full details of the 
equipment for all belts width from 18 to 
36in. wide are contained in a brochure 
issued by the company. 


Internal Grinding Spindles 

High-speed precision internal grinding 
spindles with dealed lubrication suitable for 
universal and tool grinders are shown in a 
leaflet, No. 253, from A. A. Jones & 
Shipman Limited, of Leicester. Standard 
spindles are built in three sizes up to 4 in. 
dia to close limits to enable work to be 
ground to an accuracy within 0-0001 in. 


Motorized Conveyor Pulleys 

Totally enclosed and _ self-contained 
Crofts Ritespeed motorized conveyor 
pulleys are ideally suitable for portable, 
mobile or stationary conveyors. A wide 
range of capacities detailed in leaflet No. 
5211 from Crofts (Engineers) Limited, 
Bradford 3, Yorks, cater for belt speed 
from 70 to 500 fpm, pulleys from 6 to 30 in. 
dia and widths 154 to 64 in. in powers from 
fractional up to 30 hp. 


Sealing Compound Data 

Full information about Seelastik, a 
general purpose sealing compound which is 
manufactured in a number of grades suit- 
able for the building trades, motor manu- 
facturers and coach builders is contained 
in a data sheet issued by Expandite Limited, 
Chase Road, London NWI1O0. 


Self cleaning Filter Designs 

Three new designs recently added to the 
Auto-Klean range of self-cleaning filters 
for liquids are described in leaflets from 


Auto-Klean Strainers Limited, Lascar 
Works, Hounslow, Middx. 
Auto-Klean O5C, 10GA, and IS5JA 


filters, which operate on the principle of 
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defined mesh edge filtration, are of all- 
metal plate-type construction and are 
cleaned without interrupting the liquid 
flow by one complete turn of the handle. 
They are supplied in a range of meshes 
from 0-001 in. upwards and are designed 
to handle flows up to 4000 gph. 


Platinum Laboratory Equipment 

The trend of laboratory vessels and other 
apparatus fabricated from platinum used in 
volumetric and gravimetric analysis are 
illustrated in a catalogue issued by Johnson, 
Matthey and Company Limited, 73-83 
Hatton Garden, London ECI. 


Motor Starter with Neon Running Indicator 

One of the features of the Dupar TFK, 
an automatic a.c. starter for squirrel cage 
motors up to 74 hp made by Dewhurst & 
Partner Limited of Hounslow, Middx., is 
the inclusion of a Neon lamp to indicate 
running conditions. 

A second model, the TFW reversing 
starter is based on the same design and uses 





Trade Literature 





the same standard components as the TFK 
type. Both models incorporate single 
phasing and overload protection for the 
motor windings and silver contacts as 
standard. Full details are available in a 
Leaflet No. 202E which will be supplied on 
request. 


Tin Research Institute—Annual Report 1958 

The annual report on the work of the 
Tin Research Institute mentions many 
newly-discovered facts about tin, its 
alloys, and chemical compounds. Items of 
interest include the work on new alloys of 
tin with “‘newer” metals such as titanium, 
tin-nickel plating for the watch and instru- 
ment industries, methods of improving the 
quality of tinplate, and the significance of 
porosity in tin coatings. The report is 
available free of charge on request to the 
Tin Research Institute, Fraser Road, 
Perivale, Greenford, Middlesex. 


Variable Speed a.c. Motors 

The eighth edition of Publication 31/1, the 
N—S variable speed a.c. motor is now 
available from Laurence, Scott & Electro- 
motors Limited, Norwich. Its contents 
covers all the characteristics of this type of 
motor, its construction and method of 
control. 


Relays and Automatic Controllers 

The Londex Data Book includes details 
of the greater part of the products made by 
Londex Limited, Anerley Works, 207, 
Anerley Road, London, SE20. and in- 
formation on a number of new items 
recently added to their range. These 
include ““SM” series of miniature relays, 
smoke alarm equipment and a_photo- 
electric transistor unit. 
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Replacement Scheme for 
Automatic Welding Equipment 

A scheme for replacing automatic welding 
machines has been introduced by Quasi- 
Arc, Limited, Bilston, Staffs. Self-propelled 
Fusare and Fusarc/CO, machines can now 
be returned within nine years of their 
purchase, and a fully reconditioned machine 
of the latest Mark III type will immediately 
be delivered from stock. The price is fixed 
regardless of the conditions of the returned 
machine, provided it is complete, but will 
vary slightly depending on its age and type. 


Free Cutting Aluminium 

A new publication dealing with Noral 28S 
aluminium alloy, which has been developed 
specifically for ease of machining, has been 
issued by Northern Aluminium Company 
Limited, Banbury, Oxfordshire. Machining 
Noral 28S produces swarf as_ small 
chips and there is no build-up on the 
cutting tool edge. The pamphlet, which 
is freely available on request, includes 
details of the alloy’s mechanical and 
physical properties and lists recommended 
tool settings. 


Hydraulic Lifting Tables 

A leaflet from Tipton Welded Fabrications 
Limited, Great Bridge Street, West 
Bromwich, Staffs, shows the Zeeta portable 
and stationary lift tables. Made in 2000 and 
4000 Ib capacities each model has a lift of 
30 in. from a collapsed height of 7 in. The 
hydraulic system is powered by a § hp 
motor and is foot controlled. 


Control Equipment for Pumping 
and Sewage Drives 

Methods of starting and controlling 
the various types of motor used for high- 
speed pump drives are discussed in Leaflet 
1114 issued by Brookhirst Switchgear 
Limited, Northgate Works, Newry Park, 
Chester. * 


Miniature Pneumatic Control Systems 

A comparison between conventional 
pneumatic control systems and the Bailey 
Mini-Line Transmission system given in 
publication No. 240 issued by Bailey Meters 
& Controls Limited, Purley Way, Croydon, 
stresses the considerable space saving 
achieved by this method, the elimination of 
high pressure piping in the control room 
and reduction in compressed air consump- 
tion by as much as 33%. 


Rotary Dividing Tables 

Details of a new range of rotary dividing 
tables is announced by A. A. Jones & 
Shipman Limited, Leicester, under the 
name ‘Ensign’, in a leaflet No. 254. 

Three sizes 10, 12 and 15 in. dia tables 
are available of either the direct reading or 
index plate type. The flatness, deflexion on 
locking, and concentricity of the tables are 
all to within 0-0005 in. 
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Vehicle Air Pressure and Vacuum Brake 
Equipment 

A variety of braking systems and equip- 
ment are shcwn in the latest catalogue 
issued by Clayton Deawndre Company 
Limited, Titanic Works, Lincoln. These 
include an air pressure system with a dual 
brake valve, an air-hydraulic system for 
medium weight vehicles and air pressure 
equipment for tractors and trailers. The 


vacuum systems include the Triple system, 
a vacuum-hydraulic lightweight servo and 
tractor and trailer equipment. 


Antiseptic Concrete Floor Paint 

An improved type of rubber based floor 
coating containing a powerful germicide is 
announced by Corrosion Limited, 16 
Gloucester Place, Portman Square, London 
W1.Glocrete SR, available in eleven colours, 
is easily applied by brush, squeegee or 


spray and is impervious to water, oil, 
petrol, etc. 


Material Handling 

Material handling in the widest sense is 
discussed in a general catalogue issued by 
Moxey Limited, 13 Augustus Road, 
Birmingham 15, Its contents covers bucket 
elevators, skip hoists, belt conveyors, 
monorail conveyors, wagon tipplers and 
screw conveyors. 





Aycliffe (Co. Durham). Tallent Limited. 
Plans for 10,000 sq ft factory extensions pre- 
pared by Fennell and Baddiley, Bridge 
End Chambers, Chester-le-Street. 

R. W. Toothill Limited, furniture manu- 
facturers, are to extend their factory to plans 
by Cordingley and MclIntyre, Owengate, 
Durham City. 

Chester-le-Street. The Newcastle upon 
Tyne Hospital Board, Benfield Road, New- 
castle upon Tyne, are to spend £12,000 
reorganizing the boiler plant and engineering 
services, etc., at Chester-le-Street General 
Hospital. The board’s chief engineer is Mr. 
R. L. Wake. 

Durham. Durham County Water Board, 
Neville Court, to erect a plant garage 
75 ft by 30 ft at Auton Stile Depot to plans 
by A. C. Wildsmith, chief engineer. 

Gateshead. Perga Cartons Limited. The 
contract for extending a factory on Team 
Valley Trading Estate has been let to 
A. Monk and Company, Warrington. 

Burgess Products Limited. Factory addi- 
tions covering 15,000 sq ft are proposed 
on Team Valley Trading Estate. The 
architects are Cackett, Burns Dick and 
McKellar, 21 Ellison Place, Newcastle 
upon Tyne. 

Eimco Limited. Factory extensions 
(19,000 sq ft) are proposed on Team Valley 
Trading Estate. The architect is C. S: 
Errington, 46 Grainger Street, Newcastle- 
upon Tyne. 

Armstrong Cork Company Limited. 
Further factory extensions. Cordingley and 
McIntyre, Owengate, Durham City, are 
the architects. 

Jarrow. Shell-Mex and B.P. Limited 
have been given conditional permission to 
extend their oil installation at Jarrow. 

Lanchester (County Durham). Sirus 
Limited, cosmetic manufacturers, are to 
extend their factory by a further 20,000 
sq ft. The architects are Fennell and 
Baddiley, Bridge End Chambers, Chester- 
le-Street. 

Newcastle upon Tyne. C. A. Parsons & 
Co. Limited, Shields Road, are to erect an 
office block at the Fossway, and have 
prepared their own plans. 

The Post Office are to spend £635,000 on 
extensions to the Newcastle telephone 
exchange, while a new telephone exchange 
is proposed at South Shields at a cost of 
£216,000. 

Scarborough. Plaxtons Limited, coach- 
builders, etc. Plans for factory in Seamer 
Road prepared by G. W. Alderson, 4 
Pavilion Terrace. 

South Shields. Tyne Wire Rope Company 
Limited. Plans for factory extensions are 
being prepared by S. W. Milburn and 
Partners, 9 Esplanade, Sunderland. 

Gogay Shoes Limited. A shoe factory is 
proposed in Maxwell Street. The contractors 
are Tarslag Limited, Bowesfield Lane, 
Stockton-on-Tees. 

Sunderland. Plans have been prepared by 
G. T. Brown and Son, 53 Fawcett Street, 
for the building of an £8000 mineral water 
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New Factories 





factory in Villiers Street and Coronation 
Street. 

Lythgoe Brothers Limited. Plans for 
sub-station, offices and grinding machine 
at Fulwell Quarries have been prepared by 
S. W. Milburn and Partners, 9 Esplanade. 

T. Cowie Limited, cycle and car agents. 
Plans for filling station, workshop, etc., in 
Hylton Road, prepared by R. Collins, St. 
Hilda Street, South Shields. 

Gibson Readymixed Concrete Limited, 
Gosforth, are seeking permission to estab- 
lish a cement mixing factory in Trimdon 
Street West, Deptford. 

Basildon. Thompson & Foster (Con- 
tainers) Limited, Paycocke Road. The 
architect for works extensions is K. F. 
Wray, 43 Wellington Street, Hastings. 

Barrow-in-Furness. Zenith Carburetter 
Company Limited, Honeypot Lane, Stan- 
more. To build a new factory in Park Road. 

Birmingham. Horsburgh & _ Francis 
Limited, 194 Gooch Street. Works ex- 
tensions. 

Bolton. William Edge and Son Limited, 
50 Raphael Street. Works extensions. 

Bristol. Porton Industrial Plating Com- 
pany Limited, Whitehouse Street. Exten- 
sions to works. 

Chesterfield. Storforth Lane Industries 
Limited. To build a new factory in Storforth 
Lane. 

Crowborough, Servomex Controls 
Limited. Permission received to erect a new 
factory at Crowborough brickworks. 

Dagenham. Coborn Engineering Com- 
pany Limited, 45 New North Road, Hain- 
ault, Ilford. A new factory to be built at 
Freshwater Road. The architects are N. 
Harris & Sons Limited, Freshwater Road. 

Solignum Limited are to erect a new 
factory at Chequers Lane. 

Ealing. Hoovers Limited, Perivale works, 
Western Avenue, to be extended. 

Eccles. Hussar Shirt Company Limited, 
Coronation Works, Liverpool Road. Ex- 
tensions to factory. 

Edmonton. Hahn & Co. Limited, The 
Towage, Angel Road, to make extensions 
to their works. 

Greenwich. J. Stone & Co. Limited, 
Woolwich Road. Works extensions. 

Guildford. A. Gray & Co. Limited, 7 
Woodbridge Road. New factory on Wood- 
bridge Meadows industrial estate. 

Haverhill. Hille Metals Limited. Exten- 
sions to factory and offices in Hamlet 
Green. 

Hendon. McNicholas Cable Engineering 
Company Limited. Extensions to works in 
Brent Terrace. 

Hinckley. G. N. Moore Limited, Albert 
Road. To erect a new factory in Burbage 
Road. 

G. W. Ferry & Co. Limited, Baptist 
Works. New factory and offices to be built 
in Upper Bond Street. 
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Hull. British Cocoa Mills (Hull) Limited. 
Extensions to be made to factory in Tower 
Street. 

Hull Malt Company Limited. To extend 
their works in Wincolmlee Street. 

Huntingdon. Silent Channel Company 
Limited. Plans have been approved for 
extensions to factory in Ermine Street. 

Liverpool. Universal Casements Limited, 
25 Bond Street, to erect a new factory. 

London. Prior Stokers Limited, Brandon 
Street, London, N7. The architects for works 
extensions are Trehearne & Norman Preston 
& Partners, 85 Kingsway, London, WC. 

Mansfield. A. C. Vallance Limited. 
Extensions to works at Milton Street. 

Milford Haven. Tilbrook Timber Com- 
pany, Thornton, to erect a new box factory. 

Romford. Betterwear Products Limited, 
117 North Street. The architect for exten- 
sions to the factory is H. Evans, 62a 
Station Road, Upminster. 

Rotherham. C. Roberts & Co. (Sheffield) 
Limited, Ickles Dock Sidings. Extensions 
to the works in Sheffield Road. 

Ruislip. The Commercial Ignition Com- 
pany Limited, Great West Road, Brent- 
ford. New factory at Stonefield Way. 

Salford. Cunliffes (Engineers) Limited, 
Hankinson Street. Plans approved for the 
erection of a new factory in Church Street. 

Sedgeley. Trucast Foundry Company, 
Upper Gornal, are considering making 
extensions to their foundry on the Dorm- 
ston Trading Estate. 

G.W Furnaces Limited, Dibdale 
Works, Dudley. Extensions to works off 
Deepdale Lane, Lower Gornal. 

Swindon. Rijon Engineering Company 
Limited, Industrial Estate. Further exten- 
sions to the factory are being considered. 

Wakefield. Margaret Booker Limited. 
Extensions to factory in Lawefield Lane. 

Walthamstow. S. Noton Limited, En- 
durance Works, Blackhorse Lane. New 
factory. 

Watford. T. H. Simmons. New factory 
off Wiggenhall Road. 

West Bromwich. Auxiliasy Rolling 
Machine Limited. Extensions to works at 
Whitehall Road. 

Winsford. Fine Dyestuffs & Chemicals 
Limited, Calder Street, Manchester, to 
build new factory. 

Wisbech. Spratts Patent Limited. Exten- 
sions to the works at South Brink. 

Port Glasgow. Lithgows Limited of Port 
Glasgow are to carry out stage two of 
reconstruction of their Kingston shipyard 
on factory lines. Stage one, which cost 
£14 millions, was concerned with drawing 
office and fabrication facilities. The present 
stage, to cost another £1 million, involves 
the intermediate stage of plate handling 
and preparation. 

Shotts, Lanarkshire. Cummins Engine 
Company of Columbus, Indiana, diesel 
engine manufacturers, are to occupy a 
large extension in the factory which they 
took over some years ago. Labour force 
will be nearly doubled. 
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CLASSIFIED ADVERTISEMENTS 














Classified advertisements are inserted 
at the rate of 2/9 per line. 








Situations Vacant 





MPORTER of Measuring Instruments 
seeks Freelance with Engineering Con- 
tacts. Se Box No. HW 18, “Mechanical 
os , King Street West, Manchester 





Machinery, Plant and Accessories 
For Sale 





_—_ Plants in variety to meet 
every welding requirement. Stocks 
maintained at selected distribution points 
in London, Herts, Manchester, Birmingham 
and Surrey. Discuss your welding pro- 
gramme with Rentweld—Phone GUI 
6006, 94 Camden Rd, London, NWI. 





RIGIDAIRE” Temperature 

Refrigerators. 28 in.d 
x 34in.h ext. Ex Large National User, 
suitable A.C. or D.C. Deep Freezing, 
Storage of Ice Cream, Frozen Foods, etc. 
Price £40.0.0 each. Domestic Refrigerators, 
Service Cabinets and Cold Rooms also 
available. A.R.C., 134 Great Portland 
Street, London WI. MUSeum 4480. 


Low 
49 in.w 





ANS!!! for Dust, fume extraction, air 

conditioning, compressors, accessories, 
motors, etc.; at considerably reduced prices. 
People say—‘‘If only we'd known of you 
before. . . . Write for very interesting list. 
Bellangers, 306 Holloway Road, London 
N7. North 4117. 


UMPS for all purposes. R. L. Christansen 
Limited, Wordesley, Stourbridge. 
Brierley Hill 78184/5. 





‘OR SALE. 10 Water Coolers, Makers 

Holden & Brooke, horizontal type. 
Overall dimensions 12’ 6” x4’ dia., Shell 
and Cover welded construction. Capacity 
810 Galls per minute. Water from 110° F to 
90° F, suitable for working pressure of 100 
lb per sq. inch. Each contains nest of 1280 
Steel Tubes 8’ long ?” 0.d. and 16 swg. 
Recently jeft off working. Apply: Thos. 
Jenkins & Son Ltd., Exchange Buildings, 
Port Talbot. 





Patents For Sale or License 





HE Proprietor of Patent No. 741109 for 

“An apparatus for Automatically 
Loading (or Positioning) Glass Sheet at a 
Definite Position (or Location) on a 
Moving Conveyor Surface’, desires to 
secure commercial exploitation by Licence 
or otherwise in the United Kingdom. 
Replies to Haseltine Lake & Co., 28, 
Southampton Buildings, Chancery Lane, 
London, WC2 





HE proprietor of British Patent No. 

718976, entitled “Improvements in or 
relating to couplings for rods, tubes and the 
like’, offers same for license or otherwise 
to ensure practical working in Great 
Britain. Inquiries to Singer, Stern & 
Carlberg, 14 E. Jackson Blvd.,’Chicago 4, 
Illinois, U.S.A. 


HE proprietor of British Patent No 

742992, entitled “Improvements in 
Crane Construction”, offers same fo 
license or otherwise to ensure its practical! 
working in Great Britain. Inquiries to 
Singer, Stern & Carlberg, Chrysler Build- 
ing, New York 17, New York, U.S.A. 





HE proprietor of British Patent No. 

701630, entitled ““Gang Apparatus for 
Tightening a Plurality of Threaded Fasten- 
ing Elements’, offers same for license or 
otherwise to ensure its practical working 
in Great Britain. Inquiries to Singer, Stern 
& Carlberg, 14 East Jackson Boulevard, 
Chicago 4, Illinois, U.S.A. 





HE proprietor of British Patent No. 

711112, entitled “Improvements relating 
to the conditioning of the exhaust gases of 
internal combustion engines”, offers same 
for license or otherwise to ensure practical 
working in Great Britain. Inquiries to 
Singer, Stern & Carlberg, East Jackson 
Boulevard, Chicago 4, Illinois, U.S.A. 





Office Accommodation Available 





FFICE equipped with showroom and 

small workshop facilities not far from 
Euston Rd., London. Rent free for Tele- 
phonist/Rec. cover. Box No. HW 19, 
“Mechanical World’, 31 King Street West, 
Manchester 3. 





@ PRESSURE DIE CASTINGS 
in Zinc and Lead Alloys. 

@ DIES and PRESS TOOLS 
JIGS and FIXTURES 

@ MACHINE ENGRAVING 


ALEXANDER POLLOCK & COMPANY 


14 Antigua Street, EDINBURGH, 1. 
"phone: Waverley 6749 

















Please mention 


Meehanical World 


and 


Engineering Record 


when replying to Advertisements 
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GUIDE-RAIL CLIPS 


in malleable iron 
For Tee-iron Lift Guides 
and other rail-fixing 
applications 


FROM STOCK 


in sizes for 4” & 3” bolts 
each in two styles 


HENRY LINDSAY LTD. 


x No. 97 


Mansfield Road, ‘Bradford 8, Yorkshire 


Telephone: BRADFORD 41251 (5 lines) 
Telegrams and Cables: Lindsay Bradford Telex (Telex No. 51147) 
Makers of the Lindapter Bolt Adapter 





MECHANICAL 


WORLD, May, 1959 














